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PROCEEDI NGS
Openi ng Renar ks

AXELRAD: | am Jane Axelrad. | amthe
Associate Director for Policy in the Center for
Drug Eval uation and Research and the Chair of the
PET Worki ng Group that has been charged with
i mpl ementing the Food and Drug Administration
Moder ni zati on Act provisions on PET.

This is the latest in a series. W have
had several neetings on inplenmentation activities
working with people in the conmunity on devel opi ng
the regul ations that are required under the
statutory provisions. It has been quite sone tine
since we have gotten together on this, largely
because of the logistics in terns of devel oping the
docunent and getting it cleared.

We had a change in adm nistration. A
whol e new set of people canme in and, for a while
the entire regulatory process was suspended whil e
t he new administration took over and it took a
whi l e before they began cl earing docunments again.

Anyway, we have now published the | atest
Prelimnary Draft Proposed Rule on Good
Manuf acturi ng Practices and an acconpanyi ng

gui dance docunent. W are looking forward to
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talking with you today and getting your comrents
and thoughts on how to i nprove the docunent so that
we can go forward and actually issue a proposed
rule and a draft gui dance docunent.

The first thing | would like to do is have
everybody at the table introduce thenselves. Then
| amgoing to invite people to give opening
remarks. |f anyone at the table or in the audience
woul d I'i ke to make an opening statenment, they are
wel conme to do that.

Then we are going to have a very short
presentation fromone of our staff who is going to
descri be how the rule has evolved, sort of the
chronol ogy and how we have gotten to where we are
today, particularly how we have responded to sone
of the concerns that were raised at the |ast
nmeeting that we had on good manufacturing
practices.

Then, finally, we are going to start
di scussing. We will start with the rule and then
wi th the guidance docunents and the topics are
listed at the second page of your agenda and we
will try and sort of follow the outline through

So, with that, | amgoing to turn to the

people on this side of the table and ask themto
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each introduce thensel ves.

URATANI :  Brenda Uratani, O fice of
Conpl i ance, FDA.

COOPER:  Ji m Cooper. | have been
contracted to advise on the guidance. | amfrom
the Medical University of South Carolina in
Char | est on.

PENDLETON:  Brian Pendl eton with CDER s
O fice of Regulatory Policy.

KASLIWAL: | am Ravi Kasliwal. | am
Chemistry Reviewer in the Ofice of New Drug
Chenmistry located in the Division of Mdical
| magi ng and Radi ophar maceuti cal Drug Products in
FDA.

LEUTZI NGER: | am El don Leutzinger. | am
the Chemistry Team Leader in the Ofice of New Drug
Chenistry and | serve in the Division of Mdical
I magi ng and Radi ophar maceuti cal Drug Products.

LOVE: Patricia Love, Division Director,
Medi cal | magi ng and Radi opharmaceuti cal Drug
Products.

BARRIO: | am George Barrio from UCLA and
Chair of the conmittee representing the Acadeny of
Mol ecul ar 1 magi ng and Soci ety of Nucl ear Medi ci ne.

KEPPLER: Jennifer Keppler with the
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Acadeny of Mol ecul ar | magi ng.

ZIGLER: Steve Zigler with PET Net.

FERRI'S: Bob Ferris with Tyco Heal thcare
Mal |'i nckr odt .

SWANSON: | am Denni s Swanson, University
of Pittsburgh.

CONTI: Peter Conti, University of
Southern California. | represent the Governnent
Affairs Council for the Society of Nucl ear
Medi ci ne.

HUNG Joe Hung from Mayo Clinic. | am
al so representing the Anmerican Pharmaceutica
Associ ati on.

AXELRAD: Let nme turn to Dr. Barrio if he
has some openi ng renmarks.

Openi ng Rermarks from Interested G oups

BARRIO. | would like to thank the agency
again for giving us the opportunity to review this
new set of CGWs and gui dance. | don't renenber
how many neetings we have had but we have really
had many, and we have di scussed this topic many
times. In this particular case we have had the
opportunity to have the docunents on the web and,
therefore, all of us really were able to read the

docunent and criticize the docunment and certainly,
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hopefully, make comments, constructive ones, in
order to nove forward.

We have consulted, of course, our own
group. We have gone through many scientists,
physici ans, practitioners, pharmacists, and there
is a unani nous feeling that this gui dance and CGwW
docunents are clearly geared for
radi opharmaceuticals in clinical use. | think
there are issues that we will be discussing here,
clearly, related to the practice of pharnacy,
medi ci ne and many ot her things, but | think one
i mportant issue that | would like to indicate that
is pertinent to the future of the field is that
this document, as such, contains significant
el enments that are, indeed, non-applicable to
research situations. For exanple, we need to
under st and how RDRC protocols or |IND protocols or
even clinical trials and their I NDs can be
subjected to this kind of regulation. | think just
| ooki ng at the docunent, it looks a little
frightening fromthat perspective.

These requirements are not necessarily, of
course, related to the quality of the
radi opharmaceuticals that we will be injecting in

humans. This is never an issue and will never be
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an issue. W, in the community, are all in
conpl ete agreenent that our patients or human
subjects in research should receive the best
radi opharmaceuti cals that we can ever produce. But
I think we are concerned about requirenents of
docunent ation, tracking, testing, preparation of
synthesis system nmany of these issues that can be
appropriate for manufacturing in an industria
envi ronnent and, clearly, the opinion of the
comrittee was that they are not really suited for a
research environnment in acadeni a

Then, | think we have had great success
with the FDA in the past, working together with USP
and the comunity to frame the U.S. Mnograph and
the general chapter. That was a very, very
successful experience. W all feel that. | think
that nodel, we would like to suggest, can be used
effectively again to assist the agency to produce a
nore appropriate gui dance to cover all the
situations.

AXELRAD: Does anyone el se at the table
want to nmake an opening statenment? Dr. Hung?

HUNG. Again, | amrepresenting not only
the Mayo Clinic but also APhA. | assune you know

have been pretty vocal about the issue on the
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10
conponent PET drug, and | believe it should not be
subj ect to CGW and ANDA regul ati ons.

But let's put that aside and just | ook at
the current proposed guidance, and | have to
congratul ate the nenbers of the PET steering
conmittee of the FDA. You have done a wonderfu
job. | think you have shown some commmon sense and
flexibility in dealing with so many difficult
issues. | have realized that there is never going
to be a guidance that is going to satisfy everyone,
and | subnmitted ny comments to the FDA on Apri
29t h.

I just want to nmention a couple of issues
that I mentioned in the letter. One is that |
don't know how the FDA is going to deal with the
issue in ternms--1 know the guidance tried to be
very flexible but, on the other hand, it is pretty
vague. So, | don't know how the agency is going to
deal with the issue in terns of how to define size
of PET centers, how do you define small versus
large, and the air quality, that kind of stuff.

So, are you going to be depending on the inspector
to define those issues?

The other thing is | think in the guidance

it mentions that the quality control unit should be
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separate fromthe production unit. | don't know
the agency's view on that. Should there be a group
of people that is separate fromthe production
group so that they can not be involved in the
production function on a daily basis? If that is
the case, | think it will create a | ot of problens
because, as you know, there is a shortage of
qualified people in this particular field. So, if
you are going to have an independent quality
control unit to do that type of quality contro
function and cannot be involved in the production
I think we are going to have a problemthere.

Al so, there are a couple of issues about
t he new docunent such as NRC which is going to
i ssue a new Part 35, and the USP al ready issued the
25th edition. So, those kind of need to be updated
i n the guidance.

Those are sone issues that | already
addressed in nmy letter to the FDA. So, | don't
want to take up too much tine but overall | think
it is a very good docunent, very flexible, but I
think we need to be nore specific. Unfortunately,
for this kind of issue you want to be flexible and
you want to be specific, so | think this will be

kind of an inportant issue to be discussed at this
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12
nmeeting today. Thank you very nuch.

AXELRAD: Is there anyone in the audi ence
who would Iike to make an opening statenment? Cone
on.

CARETTA: Good norning. | amDr. Bob
Caretta, and | amrepresenti ng CORAR, the Counts on
Radi onucl i des or Radi opharmaceuticals, and we woul d
like to make an opening statenment to the committee.

CORAR agrees with the FDA's concl usion
that all PET centers should be subject to CGW
Section 121 of the FDA Modernization Act provides
that the FDA nust take into account any rel evant
di fferences between not-for-profit institutions
t hat compound PET drugs for their patients and
commercial institutions. FDA has correctly
deternmined that not-for-profit or commercial status
is not relevant to the processes and controls that
are necessary to produce safe and effective PET
products. Many not-for-profit nedical centers are
produci ng PET drugs on a |large scale, larger than
many i ndependent conmercial PET centers. 1In
certain cases, these acadenic centers are not only
produci ng drugs for their own patients but selling
to other institutions as well. There is no

justification for exenpting these |arge vol une
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13
not-for-profit producers from CGW while comrercia
centers of simlar, or smaller, size are required
to conply.

Mor eover, as FDA has recogni zed,
not-for-profit nedical centers are increasingly
using for-profit conmercial firns to operate their
PET centers on site. This is a growing trend that
blurs the distinction between for-profit and
not-for-profit centers. There is no rationa
reason why a not-for-profit nedical center that
retains a commercial contractor to operate its PET
center should be required to conply with CGW whil e
a nei ghboring not-for-profit institution that
operates its own center should be exenpt.

FDA's mandate is to ensure that al
patients receive PET drugs of appropriate quantity,
qual ity and potency, thus assuring safety and
efficacy regardless of the commercial status of the
PET center. The prelimnary draft rule achieves
this by defining the PET centers subject to CGW to
include all facilities engaged in the production of
PET drugs. A patient should not be subject to the
greater risk of product adulteration, instability,
contam nation or subpotency nerely because he or

she is being treated at a not-for-profit nedica
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center.

Al t hough CGWP properly applies to all PET
centers, CORAR believes that there should be
flexibility that prevents small centers, with
l[imted resources, fromhaving to neet CGW
requi renents that are unduly burdensone. We
believe that the draft gui dance provides this
flexibility by taking into account the reduced
staffing | evel s and space concerns of smaller PET
centers. For exanple, with appropriate procedura
controls small PET centers can conbi ne production
and quality control functions. A PET center that
produces a few daily doses of a PET drug may use
two persons or in sone cases the sane individual to
acconplish all production of quality contro
functions. As another exanple, small centers can
use sel f-checks instead of second person checks on
production | aboratory quality control steps. Also,
in small PET centers the same area room can be used
for multiple purposes, for exanple, production
| aboratory operations and conponent storage.

In sumuary, CORAR believes the prelimnary
draft rule and draft CGW gui dance strikes a proper
bal ance by requiring CAGw conpliance for all PET

centers, yet providing flexibility in the
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application of the CGWs to acconmpdate snal
centers.

| would |ike to nake one other coment
that is a concern of CORAR The area of the draft
gui dance that needs to be clarified is the
di stinction between PET drug production and the
practice of pharmacy. The draft gui dance states
that PET drug operations subject to CGW woul d
i nclude all operations to the point of fina
rel ease of a finished dose form and subsequent use
of a drug product is part of the practice of
pharmacy or nedicine. A parenthetical explains
that finished dosage formincludes unit dose
containers, nmultiple dose containers and pharmacy
bul k packages. |In the frequent situation where a
PET drug as finished bulk solution is released from
a PET producer to a nuclear pharnmacy, which then
draws the solution up in calibrated unit dose
syringes, it is unclear fromthe gui dance whet her
the finished dosage formwould be the bul k solution
or the unit dose syringe. |If the latter, a nuclear
pharmacy woul d be subject to CGW for engaging in
activities that traditionally have been consi dered
part of the practice of pharmacy. |n the past FDA

has not considered a finished dosage form necessary

15
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to be packaged in the final container, but the
gui dance suggests otherwi se. CORAR urges FDA to
clarify how the PET CGW would apply in this
situation. Thank you for your tinme.

AXELRAD: Thank you very nmuch. 1Is there
anyone el se who wants to say anything? Let ne just
say that certainly you will notice fromthe agenda
that the i ssue of CGW applicability to PET drug
production and the practice of pharmacy and this
i ssue of where you draw the line is the first thing
on our agenda. So, what we would like to do now is
have Brian Pendl eton, fromthe Regul atory Policy
staff, give a little bit of an overview of the
regul ati on and t he gui dance, and how we have
addressed sonme of the concerns that were brought up
the last tinme. Then we will get right into the
di scussion of the rule and specifically the first
itemon the agenda is where do we draw the line.

I would also like to say that,
unfortunately, we have grown. When we first
started doing these neetings | think there were
probably five people in the audience. So, we were
able to have a very free-flow ng di al ogue. W have
sort of gotten to the point where we now sort of

have to have a formal table. | would like to try

16



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

and keep it as informal as possible. | would Iike
people in the audience to be able to coment. |
will have to sort of keep some control so that we
can make sure that we keep on the schedul e and
cover the issues, but I would really like to give
everybody in the audi ence who wants to speak an
opportunity to do that. So, | think the way we
will do it when we get into the docunents is

i ntroduce a topic and maybe have someone here say a
few things, and then open it up and | et people at
the table first and then anybody el se who wants to
conment on the issue make remarks because | think
it is really inmportant that we get everybody's
views on the record. We will respond and have a
di al ogue as best we can and, of course, then we
will go back and take a |l ook at the transcript and
deterni ne where to go next.

Also, | wanted to point out that there is
an opportunity for witten coments. In addition
to using the remarks at this neeting, we would
really |ike people who have specific witten
conments to subnmit themfor the record. | think
June 5th is the due date for those. Wth that, |
amgoing to turn it over to Brian.

FDA Approach to PET CGW (Overvi ew)

17
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PENDLETON: Thanks, Jane. Good norni ng.

I am pl eased that there seens to be some support
for our general approach, particularly with respect
to clinical use. | was a little concerned that |

m ght feel like | was serving roast beef to a group
of vegetari ans.

PARTI Cl PANT:  You are.

[ Laught er]

PENDLETON: | am

[ Slide]

This is a brief sunmary of what | am going
to be tal king about, the overview of our approach
at this point to PET CGW. | amgoing to briefly
tal k about the chronol ogy of events |eading back to
t he Modernization Act in 1897.

| amgoing to give a very brief overview
of the draft proposed rule. | amgoing to talk
about sonme of the differences between proposed Part
212 for PET CGW and the CGW regulations in Part
210 and 211 for conventional drugs. | amgoing to
give a very brief overview of the draft gui dance.

I will let Brenda and Ravi and ot hers handl e nost
of those issues there. | amgoing to tal k about
our response to sone of the issues that were raised

in the 1999 prelinmnary draft regul ations, and the

18
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response that we issued last nonth along with the
draft guidance and the draft proposed rule. | am
going to touch on sone of the other changes that we
made to the 1999 regul ations, and tal k about sone
next steps from here.

[Slide]

As you know, the Mdernization Act
directed us to devel op approach approval procedures
and CGW requirenents for PET drugs, and we have
had a nunmber of public neetings to discuss them
and, of course, last nonth we issued the draft
proposed rul e and the draft gui dance on PET CGwW

[Slide]

The prelimnary draft proposed rule
contains a revised version of the draft
regul ations, the codified form and there is a
preanbl e whi ch explains sonme of those provisions in
alittle bit nore depth and di scusses some genera
i ssues. The draft guidance provides nore details
about sone of those provisions and recomendati ons
on how di fferent PET centers can conply with the
regul ati ons once they becone final. O course, the
gui dance is not binding on either the PET comunity
or the FDA, and any final guidance wouldn't be

binding either. |If you had a way which you felt

19
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was consistent with the Act and the regul ations you
could institute that.

[Slide]

| just want to touch on sonme of the
i mportant principles that we tried to incorporate
into the draft proposed rule. W tried to design
to accommopdate both not-for-profit academ cally
oriented institutions as well as the | arger
comerci al producers. W tried to incorporate sone
principles fromthe USP General Chapter 823 on
conmpoundi ng of radi opharnmaceuticals for PET.

[Slide]

We think there are a nunber of inportant
di fferences between the CGW requirenents in Parts
210 and 211 and what we propose for Part 212.
There are fewer required personnel, with fewer
organi zational restrictions. W are allow ng for
mul ti pl e operations or storage in the sane area.
There are stream ined requirenents for aseptic
processing. There are streamine quality contro
requi renents for conponents, as well as specialized
QC requirenments for PET drugs that are produced in
mul ti pl e sub-batches.

The draft proposed rule allows for

sel f-verification of significant steps in PET drug

20
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production. It allows for sanme person oversight of
production, of batch record review and product
rel ease, and there are nore sinplified |abeling
requi renents.

[Slide]

The draft guidance, as | nentioned,
provi des gui dance to the PET community on what
woul d be accept abl e approaches to conplying with
t he proposed regulations, and it makes different
recomendations for PET centers for how to conply
based on the size, scope and conplexity of the
operations at a particular PET center. It nakes
recommendati ons on pretty nmuch all aspects of CGWP,
i ncludi ng resources, controls and docunentation

It also provides exanpl es of nethods and
procedures that different type of PET centers could
use to neet the regul ations once they are adopted.
It discusses a variety of different kinds of
equi pment and how they can be controlled. It talks
about how to test certain conponents that yield an
active pharmaceutical ingredient. It nakes
recommendati ons for m crobiological controls for
aseptic processing. So, it provides a nunber of
exanpl es in these types of things.

[Slide]

21
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As Jane nentioned, we issued a docunent
and put it on the web last nonth. W tried to
address sonme of the very significant issues that
energed fromthe di scussions on the 1999
prelimnary draft regulations, as well as a big
i ssue that energed at the public neeting in March
of 200.

[Slide]

One of the biggest was that the PET
community did not |ike the designation of PET
centers as manufacturers or industry. GCenerally
you don't regard yourselves, for the nobst part, as
manuf acturers because of your location within
academic institutions and the fact that you produce
drugs in-house for patients, and we have tried to
elimnate all references to manufacturers and
i ndustry and replace that with PET drug producers
and PET drug production. So, if you see sonething
there that is an inappropriate reference to a
manuf acturer, manufacturing or industry, please |et
us know.

[Slide]

Anot her of the biggest issues was the
i ssue of not-for-profit institutions versus

commerci al manufacturers. The Mderni zati on Act

22
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23
directs FDA to take due account of any rel evant
di fferences between not-for-profit institutions and
commerci al manufacturers. Over the past year, year
and a hal f and beyond that, we have exam ned
several PET centers and we think that CGWs are
related primarily to the size, scope and conplexity
of a PET center's operations rather than a
not-for-profit status per se.

[Slide]

We don't think that not-for-profit status
appears to have a significant bearing on either the
drugs that are administered to patients or the
facilities and procedures that are needed to ensure
the quality of those drugs. So, we tried to
devel op regul ations that are flexible enough for
all types of PET centers and the guidance, of
course, as | mentioned, offers different
recommendat i ons dependi ng on the size and scope of
operations at PET centers.

For exanple, with respect to personnel
the draft guidance says that a PET center that only
produces a few doses daily one to two people m ght
be adequate for all production and quality contro
functions. Regarding facilities, it states that in

centers with very conpl ex operations separate areas
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m ght be appropriate for different functions. Even
t hough the regul ation doesn't require it, in sone
cases it might be appropriate to actually use
separat e areas.

[Slide]

Anot her inmportant issue, as was touched on
earlier, is where PET drug production ends and the
practice of pharmacy begins. W did address this
in the draft guidance and our view is that
FDA-regul ated production ends at the final rel ease
of the finished drug product. After a drug is
received at a facility for administration to
patients, everything beyond that point becones the
practice of pharmacy and the practice of medicine
that is subject to state and | ocal, not federal
law. Distribution to the receiving facility is
covered under CGWP but it would not normally be the
focus of inspection unless we |earned of a
particul ar problemthat was occurring during
di stribution.

[Slide]

Anot her inportant issue was that PET
centers might have to conduct ID testing of al
conponents. The draft proposed rul e addresses this

by stating that IDtesting is only required on each
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| ot of a conponent that yields an APl and each | ot
of an inactive ingredient. So, testing of reagents
and solvents isn't nmandatory under the draft
proposed rule. |If you are using as an inactive

i ngredient a product that is marketed as a finished
drug product, intended for |V adnministration, then
you don't have to conduct an ID test on that

i nactive ingredient.

[Slide]

A related issue are some of the conditions
that we had proposed in the 1999 draft regul ations
on using a supplier certificate of analysis in lieu
of identity testing. W have reconsidered that and
in the draft proposed rule when you use a COA from
a rival supplier you don't need to performan ID
test on each conponent lot or to conduct a visua
I D of each |ot of containers and closures. Those
two provisions have been in the 1999 regs.

[ Slide]

Regar di ng reserve sanples, there was
opposition to the requirenment to keep a reserve
sanpl e from each batch for 30 days because
sonetimes the patient mght require an entire
batch. W recognize that and agree with that, and

the proposed rule deletes the reserve sanple

25
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requi renent.

[ Slide]

Anot her issue relates to final rel ease of
a finished drug product when there is a tenporary
equi pnent breakdown. The concern was that rel ease
shoul dn't be barred if there is an inability to
conplete a particular test in a certain
circumstance. We still haven't resolved what our
position is on this, and we are seeki ng conment on
whet her to allow such rel ease and what the
conditions mght be. The draft proposed rule
addresses questions and seeks information about the
frequency of breakdowns, on the unavailability of
alternate test nethods, on the possibility that a
di fferent PET center might be able to provide a
drug to the patient in such circunstances. |If we
are to permt release, what type of conditions
there m ght be, and should the receiving facility
be notified in such circunstances.

[Slide]

Anot her concern is process validation.
There was one witten coment that maintained that
retrospective repeated end product testing ought to
be sufficient at least for certain well-established

drugs. W basically concur with that in the draft
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proposed rule and we say that if a PET center has a
hi story of producing a particular drug, then
retrospective validation is adequate if there
hasn't been any change in the process and there
haven't been any process related failures.

[Slide]

I will briefly talk about sone of the
ot her changes that we nade to the 1999 draft
regul ations. W replaced the concept of
theoretical yield in the master production and
control record with action limts on radi ocheni cal
yield. W clarified that for a drug that is
produced in sub-batches that you only need to show
that the initial sub-batch that is representative
of the entire batch conforns to specification. W
agree that, because of the short half-lives of
t hese products, if we required the conpletion of
testing of all sub-batches in a |lot of cases there
woul dn't be any usabl e product.

[Slide]

Some ot her changes, we deleted the
requirenent to notify the prescribing doctor of a
sterility test failure. W agree that notification
of the receiving facility is sufficient, and a | ot

of tinmes the PET center isn't necessarily going to
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know who the physician is anyway.

[ Slide]

We del eted the requirenent for specifying
the contents of the drug product |abel. W agree
that that is not a proper CGW requirenent. The
contents of the |l abeling are going to be addressed
in the approval. They are going to specify what
goes on the label. So, that will be addressed in
t hat context.

[ Slide]

We deleted the requirenent to confirmthat
prescriptions are reviewed to ensure that they have
been properly filled. W agree this isn't the
responsibility of the PET center. It is basically
the practice of pharnacy. And, we have reduced the
record retention requirement fromthree years to
just one year.

[Slide]

So, where do we go fromthis point? W
will, of course, consider all the coments that we
receive today. We will consider the witten
comments that we have already receive and will
receive. As Jane nentioned, the coment period
runs through June 5th but, of course, we wll

consi der conments we receive after that point as
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long as we are working on it. W wll meke
appropriate revisions to the draft proposed rule
and issue a proposed rule. W will probably have a
90-day conment period on that. | think Jane has
menti oned the possibility of another public
nmeeting, if necessary, to consider the proposed
rule. And, we will review any comments we receive
on the proposed rule, revise it as appropriate and
then issue a final rule which, at this point in
time, I think we would like to do sonmetinme in 2003.

[Slide]

Wth respect to the draft guidance,
dependi ng on what happens today, we night need
anot her public nmeeting to discuss some issues in
the draft guidance, but we will need to revise the
draft guidance to reflect any changes that we m ght
make to the draft regul ati ons and, of course, any
comments we receive on the draft guidance itself.
We will issue a new draft or a revised draft when
the proposed rule is published. O course, we
woul d consi der any comrents we receive on that
revised draft gui dance and then issue a fina
gui dance concurrent with the final rule.

I think now we are going to nove to a

di scussion of particular issues of the draft
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proposed rul e.

AXELRAD: Thank you very nuch, Brian.
Before we get into the specifics, does anybody have
any questions on the regulatory process or the
di fferent status of the docunents, the relationship
between the rule and the rule codified, the
preanbl e and the gui dance docunment? | think it is
i mportant that people pick up on what Brian said.
The regul ation itself, which is what we are
required to do under the statute, is in two parts.
There is the codified, which is actually what are
t he binding requirenments on the PET producers, and
then there is the preanbl e | anguage, which is
expl anatory material that sort of explains how we
got to the regulations and things that we
considered in setting the requirenments. It is sort
of like the legislative history of the rule, |ike
there is a legislative history for a | aw.

The gui dance docunent is a non-bi ndi ng
docunent. It is put out because you can't put in
the regulations a ot of detail of what kinds of
t hi ngs woul d be acceptabl e ways of conplying with
the regul ations. So, we issue guidance docunents
that are not binding on either the agency or the

i ndustry, and we issue themin accordance with our
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good gui dance practice regulations that tell how we
devel op them how we get input on them and what
kind of wording we put out. W are very carefu

not to have any mandatory wording. As Brian said,
if you have alternative ways of conplying--what we
put in the guidance docunent are sonme ideas of how
we think people could legitimately conply with the
regul ation, but if people have other ways of doing
it or they want to propose alternatives, they are
absolutely free to do that. Qur inspectors are not
permtted, for exanple, to go out and inspect your
facility with the gui dance docunent in their hand
and say, oh, you didn't do this; you are in
violation. It is the regulation that is the part
that is binding. The guidance docunent is sinply
expl anatory material. Does anybody have any
qguestions about that before we go forward?

PARTI Cl PANT: Coul d you give us sone idea
of the inspectors? Are they going to be |oca
peopl e? [Not at microphone; inaudible].

AXELRAD: | will let you get away with not
using the mke this tinme, but everyone has to use
the m ke and identify thensel ves.

Anyway, the question was what about the

i nspectors? | think that our plan all along in
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doing this has been to train a group of FDA

i nspectors. | nean, they are not going to be
speci al people but there will be a group and | will
| et Brenda conment on this further, but we wll
have a group of trained people who will be trained
to understand the regs and the gui dance, and what
we are |looking for. Brenda, go ahead.

URATANI: | would also like to say that
this regul ati on becomes final we plan to issue a
speci al inspection guide for FDA investigators so
they will know how to inspect a PET center. Al
the inspection reports, instead of going to the
district for review, will cone to the Center, to
us, for review because we feel that we have the
nost experience with PET manufacturing or PET
production. Also, during the initial period, when
this will becone finalized, we will also exercise
regul atory discretion. So, | don't think you will
have to worry about FDA comi ng to inspect you.

AXELRAD: Go ahead, Dennis.

SWANSON: Denni s Swanson, University of
Pittsburgh. | would Iike sone clarification about
gui dance docunments. It has been ny experience as
part of the regulated community, it would be NRC

regul ati ons, FDA regul ations, human subj ect
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protection regulations, you nanme it. Cuidance
docunents and gui dance statenents actually, in
fact, becone de factor regulations. They reflect

t he agency's policies as to what they consider to
be acceptable to neet the requirenents. | think a
| ot of people in the community woul d probably agree
with that. You end up getting cited because you
are not in conpliance with some gui dance docunent
statement, or sone interpretation of the
regul ati ons by the federal agency.

You know, | would really |ike sone
clarification of that because | think that is a
critical issue that we have in front of us because
I don't have a lot of mmjor problens with the
regul ations but | think the guidance docunent goes
into excessive details, excessive requirenments in
many areas that are going to be very difficult for
some of us to conply with. So, we definitely need
a clarification of that before we can go too nuch
further in this process.

AXELRAD: As | said, the guidance docunent
is not binding on FDA or the PET producers, and
there is a statenent in every gui dance docunent,
like a black box warning in a guidance docunent:

this draft gui dance docunment, when finalized, wll
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represent the Food and Drug Administration's
current thinking on this topic. It does not create
or confer any rights for or on any person, and does
not operate to bind FDA or the public. An
alternative approach may be used if such approach
satisfies the requirenents of the applicable
statutes and regul ati ons.

So, the purpose of this really is to
explain what our current thinking is, how we
interpret the regul ations, and acceptabl e ways of
conplying with them Can | tell you that a hundred
percent of the tine this is the way it is used and
nobody ever views it and cites it? No, | can't
control everybody but we certainly try to do that.
And, | think we will be very interested in hearing
fromthe community about whether they want nore
detail or less in the guidance docunent; where it
does go into detail, what they find troubling or
difficult; if one were to go and say that the
regul ation requires a certain thing and the
gui dance docunent expl ai ns what that nmeans, where
that is problematic for the conmunity.

SWANSON: Since it is not binding on the
FDA or the community, would you then be anenable to

an approach where the community and the FDA woul d
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work jointly to devel op a gui dance docunent that
woul d perhaps go into greater detail, where we fee
that those areas of greater detail are necessary
and woul d elimnate sone of the excessive
requi rements that are in the current guidance
docunent ?

AXELRAD: Well, | think this neeting and
all the other nmeetings we have had is an attenpt to
do that jointly with the comunity.

SWANSON: In this nmeeting and the other
neetings that we have had, we have given statenents
and many tines those statenents don't appear in the
gui dance docunment. | woul d propose a process that
is simlar to the USP process where we work very
effectively with the FDA to jointly devel op the
chapter on conpoundi ng and expand that chapter. In
ot her words, | think that the PET conmunity woul d
actually like a greater voice in the devel opnent of
t hi s gui dance docunent because of sone of our
concerns.

AXELRAD: Well, | think that we have a
mechani sm for doing that. Unfortunately, the USP
process isn't a public process. For the USP you
get together in a roomw th whatever small group of

people fit in a roomand then you try and hash
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t hi ngs out.

particul ar

I think that the audience in this

public neeting is indicative of the fact

that our audi ence and the public interest in what

we are doing here has grown considerably. Like

said, there used to be about five or ten people who

woul d cone

who were at

wel | over f

to these neetings, other than the people
the table. Here, | think there are
ifty people.

thi nk that under our good gui dance

practice regul ati ons we have a process for

devel opi ng

gui dance docunents that includes

extensive public input. This public neeting is a

part of that. W believe that we have been very

responsi ve

to the concerns and have made changes.

The gui dance docunent has never been out there

bef ore so,

you know, it isn't that people nade

comments and we weren't responsive. Previously we

have only been tal ki ng about the regulation. So,

we really want to get people's views here at the

public neet

ing today, and in witing, and we will

consi der them and we wi Il have another public

neeting, or
make sure t
are com ng

as many public nmeetings as it takes, to
hat at | east people understand where we
from

think the conmments and the opening
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remar ks today indicate that there is a spectrum of
vi ews on what we ought to be doing in the
regul ati on and t he gui dance docunent, and | think
it is inportant that our process be an open one
that takes into account everybody's views. So,
that is sort of what we are proposing to do.

DR. SWANSON: You are in error, the USP
process is definitely a public process. There was
a working task force that included representatives
of the FDA and the regul ated community that worked
on specific details of each requirenment and
di scussed them at | ength, and debated them and
came to agreenment on them That produced a working
docunent that was then put in front, with public
notice, just |like the FDA process. And, there is
nothing to say that you can't make this a public
process. What | amtal king about is actually
having a working task force that sits down and
di scusses and cones to agreenment on each point
wi t hin the guidance docunent. You can still submt
that to a public process, just |like what you are
doi ng now.

The probl em you have right nowis you go
back, your people work on a gui dance docunent with

no specific input on each point. | suppose we can
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do that here if you are willing to take on the task
of discussing each point, but I amnot sure that
that is going to be acconplishable with this |arge
a group.

AXELRAD: Weéll, | would like to see what
we can acconplish today. | think that it would be
very difficult for us to develop the docunent in
that kind of a closed setting, and | don't think
that we are really allowed to do that under our
good gui dance regul ati ons.

But | wanted to acknow edge Brenda and
Tony who took this over from Tracy Roberts when she
| eft the agency. Brenda has nmade a large effort to
get out into the PET conmunity. She has visited--I
don't know how many?

URATANI:  More than half a dozen PET
centers.

AXELRAD: Mbore than half a dozen PET
centers. She has tal ked to people in the
community; she has been out to the facilities.

And, | think she has done an incredible job of
trying to understand the concern out there in
devel opi ng the gui dance docunent. The docunment you
have in front of you is our first effort to wite

down what we | earned and how far we have actually
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been able to go in terns of addressing the issues.
I think in the discussions today we hope to get a
ot nmore information fromyou, and Brenda is
actually going to start now to |lead the di scussion
We are going to start with the regulation and then
go into the guidance docunent, and see how far we
actually can get in discussing the issues.

CONTlI: | amsorry, but | just want one
nmore clarification before you start. | suggest you
go visit the University of Pittsburgh

URATANI :  Thank you very much for the
invitation.

[ Laught er]

AXELRAD: | would like to go visit the
Uni versity of Pittsburgh.

CONTI: The other thing | would comment on
is | would |like to know at this point, and | know
this will come up again later, the definition of a
PET drug as appropriate for these regul ations,
whet her these are NDA approved PET
radi opharmaceuticals or are they investigationa
drugs? | need an answer to that because that will
set the tone for the rest of the conversations.

AXELRAD: Well, as you can see, we very

cleverly put that issue of what the CGWs will be
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for investigational new drugs and research drugs at
the end of the day since we figured that if we put
it at the beginning of the day we mi ght never get
of f it.

In ternms of the discussion today, | think
we ought to |l ook at these in ternms of their
applicability to approved drugs. | would like to
hear, certainly, later on in the day what people's
concerns are about applying themin a research or
IND context. | think we will probably have to have
anot her whol e session to discuss that in nore
detail, but we have left tinme on the agenda | ater
in the afternoon to talk about what the probl ens
are with applying sonething Iike this to I NDs or
research drugs.

CONTI: | think that is a very good
approach actually. Just froma position point of
view, the Society of Nuclear Medicine will take the
stance that there will be no agreenent on
regul ations until there is also agreenent on | ND
and RDRC approval processes.

Di scussion of Prelinminary Draft Proposed Rule

URATANI: | ama relatively new person in
the committee and in order for nme to have a better

under st andi ng of the PET drug production process
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and the current practices and operations in

di fferent PET centers, as Jane has nenti oned,
visited a number of PET centers in the |ast two
years.

Anmong the PET centers | visited are |arge
and small academ c and hospital PET facilities and
commercial facilities, which in ny mnd represent a
full spectrum of the current PET production
facilities. Actually, | was very pleased to find
that nost of the facilities are pretty nmuch in
substantial conpliance with CGW. | also
appreci ate the comments and concerns comuni cat ed
to me during the visits and also after the visits.

All this helped us to prepare the gui dance
docunent which, in my mind, | think is nore
realistic for the PET drug production. Also, we
revi sed our proposed regul ation to address the
concerns, as Brian has outlined in the
i ntroduction, and we published the conpani on draft
gui dance to give you exanples of how CGW can be
achi eved.

Pl ease keep in nmind as you go through the
gui dance that there is a difference between "nust"
and "should." "Mist" refers to the requirenents

specified in the proposed regul ation and "shoul d"
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is the recomendati on and suggestion for how to
achi eve those requirements. There are many ways to
achieve or satisfy those CGW requirenents.

In the gui dance are exanpl es and
recommendat i ons based on our experience in other
drug manufacturing scenari os. However, we take
into account the unique nature of PET drug
manufacturing. Certainly, you can use alternative
approaches to satisfy those CGW requirements. |

think while you are worried that the inspector wll

go out and said, well, you did not follow the
gui dance, | don't think you have to worry about
t hat nmuch because, first of all, they will be

trained, and that is a guidance and i nspectors do
not cite a violation because you do not follow the
gui dance. At the end, the inspection report wll
cone to us and we will nmake a determ nation of
whet her they are valid or not.

So, today | am |l ooking forward to having
an open discussion with you. First, | would |ike
to open the discussion on the prelimnary draft
proposed rule, and | think forempst in your nmind, a
topic that you would like to discuss, is the
di stinction between PET drug production and the

practice of pharmacy and nedi ci ne.
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FDA has determ ned that CGW applies al
the way up to the finished dosage form then for
the di spensing and administration to the patients
it will be under the practice of pharmacy and
medi cine. O course, there are many different
scenarios for howit is being dispensed. |[|f you
have any questions, we would |ike to hear conments.
Dr. Barrio, would you like to make comments on
t hose?

BARRIO. | think the docunent, from ny
interpretation and the interpretation of others, is
rather unclear as to where the regulations will
stop and the practice of nedicine or pharmacy will
start. | think also in relation to the issues of
where the batches are produced versus where the
doses are prepared, in sone centers, for exanple--I
amreferring to acadenmic centers mainly and our
hospitals, it may happen that the cyclotron
produces the batch and then the dose is prepared in
the sane site. Then the physician is there or a
pharmaci st coul d produce the dose. At the sane
site nmeans maybe the same room or the room next
door. That is what | amtrying to say. |In sone
others the cyclotron is very distant from where the

scanner is. It may be 100 yards or 200 yards.
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Then, big batches can be sent to nucl ear nedicine
clinics where the study is performed, and the dose
is prepared locally there, not necessarily at the
site of production.

Anot her confusion is about the
non-specific nature of the different situations in
the different centers may confuse sone people as to
where the FDA will stop and where the practice or
pharmacy will start, that kind of stuff. | think
what is happening is different even for acadenic
PET centers and | think sone clarification is
needed. | think that is probably the main coment
I would like to nake.

AXELRAD: We certainly recognize
clarification is needed. Pretty nmuch everybody we
have heard fromat all on this has said that it
isn't clear. So, it certainly needs to be
clarified.

I was wondering if you had any specific
suggestions, | will ask people at the table first
and then anyone el se, as to how one would draw t he
line. | think Ravi has a couple of illustrations
that he has done that sort of show, sort of
characterizing in boxes, the different operations.

| think the question is where do you draw that |ine
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in saying that the federal jurisdiction in federa
good nmanufacturing practices stop and the practice
of pharnmacy or nedicine begins. | amgoing to ask
Ravi to take us through his diagrans and then get
some i nput from people about where we think it
ought to be, and | would like to hear why you think
it ought to be there too. | nean, there ought to
be some rationale for where one would draw t he
l'ine.

KASLI WAL: Good nor ni ng.

[Slide]

| have put together a scenario where the
way currently a |l ot of the PET drug production has
been manufactured and where the production
operation will get transferred to the pharnmacy
operation.

[Slide]

Basi cal |y, PET drug products, the way we
see it, just like any other radi opharmaceuti cal
coul d be packaged in different configurations.
Basically, if you look in USP, general chapter 1
and general notices, there are definitions for
these configurations provided in there. So, you
coul d have a pharmacy bul k pack, which is the npst

common it seens to nme, and a single dose container
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and a nmultiple dose container. | know in the
community out there the nultiple dose container
termis used rather |oosely, but the USP has a
definition. To ne, it appears that nost of the PET
drug products produced would fit into a pharmacy
bul k pack scenari o.

AXELRAD: Ravi, in terms of PET
production, can you explain what you nean by
pharmmacy bul k pack and why you think that
term nol ogy woul d apply?

KASLIWAL: | will briefly read the
definition of pharmacy bul k pack and why | think it
fits the pharmacy bul k pack scenario. Basically, a
pharmacy bul k pack is a container of sterile
preparation for parenteral use that contains many
singl e doses. The contents are intended for use in
a pharmacy, in this case a nucl ear pharmacy, as
described in USP general chapter 1. The pharmacy
bul k pack is exenpt fromnultiple dose container
volume limts. So a nultiple dose container has a
volume limt of 30 m, but pharmacy bul k pack is
exenpt fromthat. The requirenent is that they
contain a suitable mxture of substances to prevent
the growmh of mcroorganisnms. M understanding is

that nost of the PET drug that is produced out
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there does not contain these substances to prevent
the growth of mcroorganisnms. Hence, they would
tent to fall in pharmacy bul k pack category.

KEPPLER: Ravi, but the pharmacy bul k pack
woul d have to go to a pharmacy, not to a clinic in
the case of, like, Dr. Barrio's |ab?

KASLIWAL: Yes, | was going to describe
that next. So you can have different scenarios
where basically a production site would rel ease
their package to the nuclear pharmacy. It could be
within the same building. | amusing the term
final release, but in the regs we have defined that
as long as you have control of the product you can
send the product out to the facility while your
testing is going on, but there has to be that
control factor and we have defined that.

Once it is received in the nuclear
pharmmacy, the pharmacist will then prepare single
doses followi ng pharmacy practice USP or any ot her
producer directions, and then di spense or practice
pharmacy or nmedicine to the clinical site. So, we
wi |l not inspect that operation.

It is a different scenario. You could
have a nucl ear pharnmacy in a different building, in

a hospital, but basically the scenario renmains the
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sane.

PARTI Cl PANT: [ Not at m crophone;

i naudi bl e] .

KEPPLER: The question is if you are in a
clinic you mght not have a pharnacist. The
technol ogi st might do it under the auspices of
practice of medicine.

KASLIWAL: Basically, if the practice of
pharmacy and nedicine allows that, that is a state
regul ation so that is how it would go.

ZIGLER: Ravi, on that slide, where does
the FDA regul ation stop?

KASLI WAL: At the point of final release.

AXELRAD:  Show t hem wher e.

KASLIWAL:  Well, if the production
facility is releasing the pharmacy bul k pack to the
pharmacy, in the case the nuclear pharnmacy woul d
then be the receiving facility. Gkay? So, you are
releasing it to the nucl ear pharmacy.

ZI GLER: So, you can call the nucl ear
pharmacy the receiving facility?

KASLI WAL:  Yes.

ZI GLER: The docunent doesn't say that
t hough, the definition of receiving facility

doesn't include the pharmacy in there.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

KASLIWAL:  Well, it says for exanple, but
if you so wish, we could include that.

AXELRAD: May | ask you a question? M
only concern with that is that if you define
receiving facility as a nucl ear pharmacy, is it
likely that your entire operation is called a
nucl ear pharnmacy, in which case, you know, if we
say that the line stops at the receiving facility
and you define the entire operation as a nucl ear
phar macy, where then do CGWs begi n and end?

ZIGER: Well, we can split that within
one facility. W can have well-defined pharnmacy
practices in one room and wel | -defi ned GW
practices in that same room So, the entire room
woul dn't be a pharmacy.

HUNG |If you classify the entire facility
as a nucl ear pharmacy, can the state board of
pharmacy cone in and regul ate the portion that you
actual |y designate as manufacturing? | mean, who
has the right to regulate that part?

ZIGLER: Well, the state board woul d.

HUNG  Who are we going to listen to, the
state board pharmacy or the FDA for that
manufacturing site portion of the nuclear pharmacy?

AXELRAD: Do you think there is going to
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be a big conflict where we are conming in and sayi ng
the room ought to be clean? Do you think there is
going there is going to be a conflict on that?
nmean, cite to me one or two things that you think
woul d really be exanples of where there would be a
conflict between the state and the federa

requi rement.

HUNG  Since you license the entire
facility as a |licensed nucl ear pharnmacy, | believe
the state board pharmacy has the right to cone in
and regul ate you, and that includes the portion
that you designate as the manufacturing site. |If
that is the case, then who should we listen to, the
FDA or the state board of pharmacy? There are
going to be a lot of conflicts there.

ZIGLER: Well, you would have to clarify
that with the state board as well. You have to
fight themas well.

AXELRAD: Co ahead.

JACKSON:  Mark Jackson with GE Medica
Systens. We have fought this battle with severa
| abs that | have set up with the state boards. As
Steve says, it goes through the individual state
but the clarification | think we need is let's say

the synthesis box sends the FDG into the sterile
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cabi net or dosing hood, or whatever, and we draw
the quality control sanple, at that point that is
where we have perceived that the good manufacturing
regul ations will stop and dosing will begin, even
though it is done in the sane facility, in the same
room even in the same hood. |Is that sonething
that we could assume we are correct in? Because as
Joe and Steve have nentioned, every tinme Jim Lanb
and | have tried to go to the state board and say,
hey, we've set up these two roons as our pharnmacy
and the manufacturing area is out here in this

ot her area, and we neet all the regulations for the
pharmacy as far as square footage and what we have
in those two roons, and everything, we have not
been able to get the state boards to sign off on it
for the nost part. Wuld you agree with that,
Steve? | nmean, you have done as many as | have.

ZI GLER: State boards can be troubl esone,
yes.

JACKSON: Yes. So, it is very hard to
designate that this is the manufacturing area and
this is the actual pharmacy per se. So, we do need
nore gui dance, | believe, in exactly how we can
regul ate those two. Thank you.

AXELRAD: Well, if state boards are
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52
troubling we would be happy to regulate the entire
facility.

[ Laught er]

JACKSON:  Touche.

ZI GLER: Jane, one point, let ne clarify
just for a second, what happens is when you do this
all in one room the nost efficient way for it to
happen is to sone of your final manufacturing steps
in the same hot cell. This is what Mark was
sayi ng, the sane hot cell where you are going to do
your pharmacy business. So, that is where the line
gets blurred and we just have to be careful. W
recogni ze that we have to do this on a state by
state basis with the boards, but we have to be
careful in this audience today to make sure that
that is okay.

AXELRAD: | think it is clear that we
believe that you certainly need to foll ow CGWs
through the sterile filtration into the vial. That
is clearly part of producing the pharmacy bul k pack
that Ravi was tal ki ng about.

Again, | would like some specific exanples
of cases in which you think that the state
requirenents, that the state pharmacy board is

going to cone in and i npose a requirenment on you
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that is directly in conflict with sonething that we
are doing. | think that the CGW regul ations are
very broad and not very specific. So, | have a
hard ti nme understandi ng what kinds of conflicts you
are tal ki ng about.

We have been tal king about this in, like,
four or five neetings now where we have had sort of
concerns raised. | would like to hear sone
speci fic exanples of a conflict so that we can take
it back and sort of get a better understanding. W
can also certainly be talking to the state boards
and NABP, the National Association of Boards of
Phar macy, about this problem But | would like
what ever specifics we can get here on this.

CONTlI: One exanple is having a pharnaci st
on site. You may be doing the manufacturing in the
same room and actually have the pharmacist there to
do the dispensing in that particular room and, yet,
there is no one supervising the |licensed
radi opharmacy. So, that could be a violation in
certain states. Oherw se, you would have to have
a pharmaci st there present around the clock for any
activity that goes on in that facility if you are
in this configuration where you are doing

everything in the sane hood.
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AXELRAD: 1Isn't that a problemnore with
the state pharmacy defining the facility as part of
the practice of pharmacy, the whole facility,
rat her than anything we would be doing in terms of
GWP requirenments?

CONTlI: That is exactly it but you wanted
a tangi bl e exanple and that is exactly one of them

AXELRAD: But how does that influence us?
| mean, how could we change? W can't change how
the state defines a facility. W would just say
that we want you to follow GWws for that facility,
keep the ceiling clean, you know, do it under a
hood- -

CONTI: | am not saying you could solve
that issue. | amjust saying that that is an
exanple of the conflict. Wether it is a state
i ssue that they need to resolve, that nay be the
case. Utinmately you may have to physically
separate the two in order to get through the
system or practice under nedicine or sone other
process in order to get to the next step. But | am
not saying that FDA has to resolve that or should
resolve it. It is an issue though.

ZIGLER: May | nmke another comment on

that? It is possible to separate the two
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facilities. Even when you do that though you stil
find yourself in the situation, and this is where
you can nake a difference, where you are doi ng sone
of your final manufacturing steps in the pharnacy.
So, ultimately, the inspector is going to want to
cone into your separated pharnmacy area and that is
where you can do sonething.

CHALY: Thonmas Chaly, from Northshore
University Hospital. Most make the product and the
dose in the sane room There is no separate
nucl ear pharnmacy, and when they make the doses we
are using the nuclear nedicine technologists to
make the doses. The pharmacist is not there al
the time. So, if it has to be drawn by a
pharmaci st there are going to be a | ot of problens
for people like us because in nost cases the dose
is drawn by a nucl ear nedici ne technol ogi st and
not hi ng has happened so far

CONTI: | don't think that is what they
are saying. They are just trying to define the
schenme here. You could practice under nedicine and
have a technol ogi st draw the dose.

CHALY: That is true.

CONTlI: So, that is really not the issue

her e.
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CHALY: But your state determnines that.

BARRIO. | agree with the coment, | think
it should be clarified that, of course, many PET
centers don't have pharnmaci sts, and what do we do
in this case? Well, | think the situation is that
the square at the top that is defined as pharnacy
bul k package |I think is the batch that we produce
on a larger scale, and that batch that we produce
on a larger scale can be transferred to the clinic
where the physician will dispense the dose to the
patient. | think that could be a situation that
may apply to many PET centers wi thout pharnacists.

CONTI: It should also be the sane
scenario whether it is a nuclear pharmacy receiving
it or a physician receiving it. It should be the
same scenario, the final release should be the
cut-of f point.

KASLI WAL:  From our point of view, from
the inspection point of view, the final release is
the cut-off. | amjust presenting a scenario here
to you, beyond final release how you use it

FERRIS: | don't know of a nuclear
pharmacy | aw t hat woul d prohibit the manufacture of
FDG, for exanple, according to CGW within the

framewor k of a nuclear pharmacy. | think the issue
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goes to whether or not a state board of pharnmacy
interprets the drug manufacturing process as being
within the regulatory authority of FDA rather than
their regulatory authority. That is where the
conflict happens until you get it to this point
because in a significant nunber of state boards
they ask for descriptions of issues involving a
cyclotron, which have been tal ked about here for
four years and are relatively resolved | think, but
not necessarily resolved with the state board.

AXELRAD: | would like to see if someone
could articulate what one would like us to say.
am having a little troubl e understandi ng which way
we want to go here. Do you want us to say that
federal jurisdiction in GWs applies up to the
poi nt of final release, which would be, you know,
sterile filter into the vial, and saying, okay, we
have done our testing and it is finished for the
sterility test? And, essentially the federa
jurisdiction preenpts state |aw up until that
point, and then at that point the state cones in
and regulates it? |Is that what you are asking us
to say?

[ Several participants answer "yes"].

CHALY: There are nmany centers now t hat
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are not manufacturing FDG they are just buying
FDG. So, it should end at the filtration and the
final vial. There are private conpanies
manuf acturi ng and shipping into the facilities.

So, there is no point in putting any restrictions
there after that.

FERRIS: As long as the scenario that you
present doesn't preclude the opportunity for a PET
center that doesn't have a nucl ear pharmaci st
pul l'ing patient-specific doses, that they have the
opportunity to take a finished drug, multi-dose
vial, and send it up to the clinic whereby, under
the practice of nedicine, doses can be drawn.

SWANSON:  But understand that you stil
need to conply with your state board of pharnacy
requi renents. Nothing within these FDA regul ations
is going to relieve you fromconplying with
what ever your state boards say with regard to
di spensi ng drugs. Now, that can be done under a
pharmaci sts or, in nany states, it can be done
under the authority of a physician. But you need
to go find out what your state boards say with
regard to that. You can't |abel this part of your
facility a "pharnmacy" and not have a pharnaci st

there because that is a direct violation of your
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state pharmacy | aws. Okay?

AXELRAD: | don't think we are trying to
affect that at all.

SWANSON:  You can't.

AXELRAD: No, we are not trying to in any
way affect your relations. | think | have a better
under st andi ng now of where people are conmng from
actually probably for the first tinme in all the
times we have discussed it. Do you have one nore
comment ?

MATTMULLER: | am Steve Mattmuller, from
the Kettering Medical Center, in Kettering, OChio.

I think you are on the right track with stopping at
final release. | think what you really need here
is soneone from NABP because | think the experience
that Mark has had, and other people have, is that
states board of pharmacy are clueless as to what is
going on in this room They don't understand what
a cyclotron is. They don't understand maki ng a PET
radi opharmaceutical in the matter of half an hour
or so and dispensing it to a patient. So, | think
we are having a |l ot of our troubles with this issue
specifically with the individual state boards who
need help in education to be brought into this

process and, hopefully, in future neetings you will
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do that.

AXELRAD: We will certainly do that. W
have a good working relationship with NABP on a
nunber of issues, including pharmacy conpoundi ng,
other parts of it, fromthe FDA Mdernization Act
and we will certainly talk to them about that. W
have not had a specific discussion with them about
PET and we will certainly do that.

SWANSON: Before we are off this topic, it
is noted that Part 212.1 of your proposed
regul ati ons defining producti on neans the
manuf act uri ng, conpoundi ng, processing, packaging,
etc. There may well be situations in the future
where a pharmaci st needs to conpound a PET drug
product to neet the specific needs of an individua
patient, and | would hate to see you |l egislate that
ability out of existence by including conpounding
in this definition. So, it actually gets back to
t he same conpoundi ng i ssues that you are dealing
with under Section 124.

AXELRAD: | don't think it has any
connection with 124 because even though they use
the word "conpoundi ng" in Section 121 on PET, they
specifically excluded PET drugs from conpoundi ng

under 124.
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SWANSON: | understand that but your
definition of production under this proposed
regul ation includes the term "conpounding."

AXELRAD: Well, that is because the
statute used it. It says it applies to the
conpoundi ng of PET pharmaceutical s.

SWANSON:  All | amsaying is if it does
that, then in the future if there is a need for a
PET drug to be conpounded to neet the specific
needs of a given patient, then that is going to
have to be subjected to all of these sane
requi renents under your proposed regul ations.

FERRIS: On this sane point, the guidance
docunent, line 174, tal ks about--where we sort of
clarify here the ability to di spense under the
practice of pharmacy in nmedicine, the guidance
docunent at that point also includes distribution
Typically, under the practice of pharmacy is
di spensing and distribution of patient-specific
doses, but the gui dance docunent extends the CGW
to distribution. Are you intending to include as
the practice of pharmacy as well?

URATANI :  The distribution that we stated
in the guidance docunent refers to commercia

di stribution.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

KASLI WAL: Renenber that you can have a
si ngl e-dose container or a nulti-dose vial in
addition to pharmacy bul k pack. Besides, the
pharmacy bul k pack itself could be in the
di stribution system let's say, to a centra
r adi ophar macy.

ZI GLER: But the pharmacy bul k pack may
al so just be in the sane room

KASLIWAL: It could be, yes. Then, you
woul d have limted distribution.

ZIGLER it would be very limted, yes.
Jane, if | could make one nore coment? To ne, |
think one of the things that needs to be
clarified--1 think Bob's coment on line 174 is
very inportant. | think |ine 166, that sentence,
hopefully, is poorly witten. Also, | think
t hroughout the GWPs there doesn't seemto be--I
like Ravi's slide here; | think this is a big step
inthe right direction, but I don't think it was

written with this in mnd. The wording in a few

pl aces, |ike when you tal k about distribution, when
you tal k about records, when you tal k about patient

nanes and things like that, that would be sonething

t hrough pharmacy you woul d get that kind of

informati on fromthe pharmacy el enent, not fromthe
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manuf acturing el ement.

AXELRAD: We woul d wel come specific
suggestions as to howto rewite these sentences to
make themclear. W can certainly include a chart
like Ravi's chart in the guidance docunent and then
try and describe it in text, if that would be
hel pful .

ZIGLER: | think that would be a good
idea, with a big red dotted line between FDA
regul ati on and pharmacy regulation. | think it is
al so an excellent idea to include NABP. |If you do
that, we would welconme the opportunity to
partici pate.

BARRIO | would like to also stress the
necessity to make sure everyone understands that
those centers not having pharmaci es are covered.
think the way this discussion is nobving, it seens
to define very clearly where the FDA regul ati ons
will stop, and I think we call it batch, defining
the opportunity for both, the practice of pharmacy
and the practice of nedicine to proceed fromthere.
It will be very inportant to nake sure that there
are no issues in regards to those who don't have
pharmacies in their facilities and still conply

with the practice of nedicine.
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Then, ny comment is related to the fact
that we just include this graph alone in the
gui dance, | think we will have a set of questions
coming froma lot of PET centers not having
pharmaci sts, and then we are going to add to the
confusion rather than to clarify and solve the
probl em

CONTI: One of the things that could be
done to articulate that better would be to have a
box that describes an appropriate facility, and
maybe gi ve sone exanples in the text. So, it could
be a physician appropriately licensed or facility
or a nucl ear pharmacy, etc., etc. So, there needs
to be a bit nore articulation of what the
appropriate facilities are in the text, but the box
could be nore generic.

INNIS: Bob Innis, fromNH | was going
to say exactly that. Wuld it be easier to just
say that the CGW applies up to the final rel ease,
at which point it could be transferred either to a
nucl ear pharmacy or the control of a physician and,
t her eby, under the authority of pharmacy or
physician control. So, if it is just specified,
think that would be helpful if there are any

probl ems which occurred with state boards, the
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orientation of the FDA would be clear

URATANI : That was our original intent.
We might have written it in a confusing way and we
will revise it.

WEINBERG. Hi. | am Larry Winberg. |
have a question specifically about the paragraph
starting at 174 through 177 concerning
distribution. 1In this neeting there are
st akehol ders involved in the production as well as
in the use of PET tracers. | amnot sure that
there are many stakehol ders involved in the
distribution; it is not a very mature industry at
this point but potentially it may have its own
needs such that it mght at sone point becone a
mature industry. |Is this typical, that the pure
di stribution of PET tracers would be subject to
CGW requirenments? |If it is or isn't, does it nake
sense that it should be subject to requirenments and
yet not really subject to inspection?

URATANI: My understanding is that right
now t he radi oactive tracers are under RDRC, and
these are research type of drugs. This is a thing
that we are going to discuss |ater one, at the end
of the day.

VEI NBERG. You are tal king about the
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66
distribution? |If you have a commerci a
di stribution, that wouldn't necessarily be under
ROC.

PARTI Cl PANT: He is tal king about the
truck that carries that final release to the
nucl ear pharnmacy, whatever that is.

VWEINBERG. |f X delivers a drug from Bayer
to a hospital that is FedEx required to be under
CGW requirenments?

KASLIWAL: | think there are requirenents
for distribution control, but not necessarily
manuf acturi ng requirenents. They are not
manuf act uri ng anyt hi ng.

WEI NBERG. Right. That is why | don't
under stand why that should be subject to CGW
requirenents if we are tal king about a pure
distribution of the drug, which is what it seenms to
be sayi ng under 174 and 175.

AXELRAD: Brenda, what we need to explain
is why did we put the statement in here that the
di stribution--what is neant by the statenent that
the distribution of PET drug products will be
subj ect to GWws? What specific distribution
activities? In what wan would GWPs apply to that?

VWEI NBERG. And is there a need for that at



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

alI'?

URATANI:  Well, CGW applies to the life
of the drug. | cannot give you an answer right
now.

WEI NBERG. Right. If we were to draw the
parallel to the drug that would be distributed by
any drug manufacturer, the Bayer drugs m ght have
lifetimes of years and, yet, the pure distribution
may not need to be regul ated over the lifetinme of
t hat drug.

AXELRAD: | think distributer in the sense
of a regular pharmaceutical is a termand there are
peopl e who actually pick up, for exanple,
conmer ci al products and then distribute them They
rel abel them and repackage themin sonme cases. |
think that that concept has sort of crept in here
and | think that we need to tal k anong oursel ves
and se to what extent we were being driven by that
concept of distributer, and whether there is any
role for that concept here. For exanple, in the
commercial context where it is shipped all over the
country, | think you would want to rmake sure that
there weren't mix-ups and that the right product
got where it was going, and that it didn't get

delayed in flight for so long that by the tinme it
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got there it was decayed to the point where it
didn't give an imge. Those kinds of things I
think mght play a role here, but | think that we
hear you that this needs to be clarified, and we
will look at that.

VEI NBERG. Thank you for your
consi derati on.

HUNG Under 21 CFR, Part 211 there is the
section called distribution records under the
current CGW for finished drug products. So, in a
way | agree with the FDA that there should be a
distribution record for the PET drug distributions
because PET drugs are currently under the CGW
requi renents.

CALLAHAN:  Ron Cal | ahan, from Mass.
General Hospital. | would like to address again
the distribution issues because this is sonething
that | think causes us great concern. For exanple,
there are the comments about the distribution
process not affecting the drug properties or
quality. | could see a validation statenent
somewhere, in sonebody's mnd, that says how do you
know that the trip in the truck across the hi ghway
to your clinic or your customers doesn't adversely

affect that? Does that nean that we have to do
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testing at both ends of the pipeline, so to speak?
So, the inplications of distribution CGWP | think
are far-reaching. Traditionally, in all other
aspects of radi opharmaceuticals and linmted
knowl edge of other pharmaceuticals says that the
FDA and CGW really doesn't get into that process
because it should be distribution cones after fina
release. So, | think we are getting to a consensus
poi nt here that the FDA and the CGWPs will end at
final release, but the kicker here is the
distribution controls. Certainly, you need to know
where you send your product and how to get it back
shoul d you need to, but beyond that | think we have
a possi bl e problem

BUHAY: Part 211 is finished
pharmaceuti cal regulation. O course, the nost
effective comment on this nmight be fromthe
| awyers, but the Act establishes the application of
the CGW requirement itself, not the regul ation but
the CGW requirenent to activities. It doesn't
address the places or categories of establishnents.
It just says things |ike conpoundi ng, wherever a
drug i s conmpounded, processed, packed or held.

So, in the case of the distribution,

wherever a drug is held, it has to be held in a
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sensi bl e way, a careful way so that its quality is
not affected. |If it is held by the carrier
whoever the carrier might be, that, of course, has
no bearing on the producer; the carrier is
responsi bl e to observe that commmn sense or even
requi renent, but programmatically we don't have the
resources to address that because we don't find
that it develops into a problem However, as has
been pointed out, should there be sone sort of
| apse in the progress of the shi pnent whereby,
let's just say, it is held for a week, | nean, if
the expiration period is an hour, obviously the
qual ity has been affected but it wasn't the
producer that caused that to happen; it was the
person who held it. So, the drug's quality would
be affected and | guess you woul dn't get an image.
Ri ght? That might or mght not be inportant in
terms of | guess the time sequence. It mght be
self-correcting or self-regulating in terns of
practice, but the quality was affected by the
hol di ng.

Part of the process would have to be to
establish the distribution concerns that the
producer woul d need to take care of, and then stop

there. That would apply just to that business
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establ i shment, the person doing that.

PENDLETON: | just want to point out that
this is addressed in the draft regulations in
212.90. So, if you have a concern about whether we
shoul d apply any kind of CGW, we have two
par agr aphs which affect distribution. So, if you
have a concern about those paragraphs in
particular, that would definitely be the place to
coment, in addition to the draft guidance. But
the requirenent is set forth there in 212.90.

BARRIO But | feel that these issues in
regard to distribution, fromwhat | understood in
your coments, mainly relate to the fact that when
t he radi opharnaceutical arrives to the place it is
still effective. Right? That is really the basic
qgquestion. This basic question can be addressed
very easily with studies of stability of the
radi opharmaceutical. The issue is, is FDG for
exanple with 10 curies per mcronolar specific
activity going to be effective after five hours?
Not the decay, but if the chemical integrity of the
radi opharmaceutical is maintained. Well, if it
isn"t a drug or unless we put it in the oven and
cook it, we are tal king about room tenperature,

t hen these kind of studies can be done in the
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| aboratory to denonstrate if the stability

requi renents are kept. Therefore, when we do these
studies and the stability is understood, then we
can qualify the distribution requirenents in terns
of regulations. As indicated, this is confusing
because it gives the inpression that it nay have

nore far-reaching effects beyond the |arge batch as

we discussed. | think that would be very hel pful
AXELRAD: | think we will look into that.
Again, | would welcome if people have comrents on

this, address themto the regul ati ons because the
regul ati ons thensel ves have fairly sinple
requi rements in 212.90. So, if you have specific
suggestions as to howto word that differently or
difficulties with the wording that is there,
woul d suggest that you address yourself to that.
Let's nmove on then to other coments on
the regul ations. What | would like to try and do,
can | get a feel for what comments, just genera
topics on the regul ations thensel ves, as opposed to
t he gui dance? Can people just throw out topics and
we can sort of figure whether we want to take a
brief break and then pick themup, or what. Go
ahead. We can just sort of go off the record to

get an idea of what we are going to tal k about.
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[OFf the record discussion]

AXELRAD: | suggest we take a break, and
if you have topics on the regul ations that you want
to discuss, in the break why don't you cone and see
me and we will try to organize theminto sonme
di scussion? Thanks.

[Brief recess]

Di scussion of PET CGW Draft Guidance

AXELRAD: | think we will work unti
probably around 12:15 and then take nmaybe a
30-m nute break for lunch. Are people going out?
Do | need to nake it a | onger break for lunch or
can we do it in 30 minutes? The rest of you who
didn't bring in sandw ches, maybe you wll | ook
hungry and people will share, or sonething. So, we
will go to 12:15 and break for half an hour so
peopl e can eat and then we will resune at 12:45.

In terns of the issues that people told ne
about, what | am proposing is to discuss themin
this order, staffing, quality control, quality
assurance, sterility and pyrogenicity, process
val idation, in-process controls, test procedures,
sof tware and appeal process. | think |I covered
pretty nmuch everything that | heard people tell ne

that they wanted to address.
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PARTI CI PANT: Did you get facilities down
t here?

AXELRAD: Wiy don't we cover staffing and
facilities at the sane time? 1In a way, this sort
of follows the topics that were on the agenda, and
I think | amgoing to give up trying to distinguish
bet ween the regul ati on and the gui dance, otherw se
we will just be having the sane discussion when we
get to the guidance. So, what | propose is to have
a discussion--if you have a problemw th the
speci fic language in the regulation it would be
appropriate if you would try and explain that as
opposed to difficulty with the | anguage of the
gui dance. Then, at the end we can cover any other
topics on the guidance that we didn't address in
this list. |If that is okay with everybody, we will
turn to Brenda and we can start with staffing and
facilities.

URATANI: | just want to nake a few
remarks with regard to staffing. Basically, in our
gui dance as well as in the regulation we said that
you shoul d have a sufficient nunber of personnel
and we al so take into account that if you are a
smal | PET center there m ght be only one or two

persons doi ng both the production and quality
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control functions. However, we do recomend that
in larger production facilities there nay be a need
to have an i ndependent unit for quality control so
that the decision for whether to rel ease a product
can be made independent of production, and also to
oversee the entire operation.

I think we will start with staffing first
and later on we will go on to facilities. Any
comments on staffing?

EMRAN:  About the selection of the
or gani zati on- -

AXELRAD: Coul d you please cone to the
m ke and identify yourself because otherw se the
transcri ber will have you by nane in the
transcript?

EMRAN: Ali Enran. This is regarding--

AXELRAD: Where are you fronf?

EMRAN: RNP. This is regarding the
definition of the organi zational elenment that wll
be assigned the QC responsibility. This is going
to be a very hard thing to cone up with because it
will create some sensitivities within each
organi zation. Also, it will put a burden to assign
one person a separate task. W all do the

production and quality control at the sane tine.
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But how can we conply with that wi thout creating
any kind of over-burden on the staff and the
sensitivities that may be created because of that?

URATANI :  Are you tal king about a
situation where you have only two persons?

EMRAN:  Yes.

URATANI: | think in such a situation the
two persons can both be trained in production as
well as quality control so that if one person is
doi ng the production and testing, he or she can
review the records and sign off or the second
person can do the signing off.

EMRAN: That sounds reasonabl e.

BARRI O. Brenda, a conment in regards to
this. In the document there are several references
about snmall PET centers and |arge PET centers. O
course, the first question is what is a |large PET
center. | nean, we understand we have a | arge
nunmber of people versus one or two. That is very
easy, but if you are in between you never know
whet her you are small or large. That is an issue
that needs clarification

The other one is coming froma |arge PET
center, | can see that the intent here is that if

there is a |large PET center you have to be in a
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specific quality control unit, and | don't see the
necessity of that really, realistically, because
di fferent people are normally doing different
things. Just for the sake of nmking better use of
our budget, everyone has the ability to essentially

do everything and, therefore, to assign a specific

responsibility--1 can see that what this will do in
acadenm c PET centers is it will increase the burden
and will require nmore personnel. 1In research

operations, it means that we will be having to pay

for that mainly fromresearch resources and this
may be an obstacle to the necessity of having in
| arge PET centers a quality control unit. Then, at
| east in our opinion, it would be best to have nore
flexibility in that particular area.

URATANI:  We will take that into account.
I think as long as you can denonstrate that you are
able to performthe quality control functions in QA
well, as well as production, and also that you are
not producing a |large anount of PET drugs, it wll
be taken into consideration that you do not need
i ndependent quality control

CONTI: | think a lot of PET centers
probably have one person doing nost of this. That

is the reality of the situation across the country,
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particularly in small centers.

AXELRAD: | don't think that is the case
anynore, unfortunately.

CONTI: Well, | amnot sure if that is
true.

AXELRAD: Well, that is a factual question
that would be interesting to address.

CONTI: But just even in the case of a
situation where you have a single person doing an
operation, there may be nmultiple staff but one
person actually doing FDG production. There may be
ot her things going on, but that person actually
does both the producti on and QC before the product
is released

What | woul d propose is that instead of
havi ng the requirenment of nmultiple personnel
because it has been denonstrated to be very safe
and we have never had problens specifically with
this type of thing fromsort of a tenure
perspective, that perhaps sone of these could be
done retrospectively by that same person in terns
of reviewi ng records and things like that, as
opposed to having nore than one person being
i nvol ved in the rel ease

URATANI : | think our guidance docunent
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did address that and we said that if you have only
one principal person you can do self-checks.

AXELRAD: But we really do need to get
some data. | amnot sure how we do that about how
many PET centers only have one person doing it.

CONTI: You may have nore than one person,
but I am saying they nay be doing other tasks. |If
you have a facility with three qualified personnel
two may be working on other issues or may not even
be in the facility at that tinme. Yet, the one
person doi ng production is there. The point is, is
there a need to bring in a second person in to do
the specific tasks in order to rel ease the product,
and | don't think the answer is yes; | think it is
no.

AXELRAD: Well, that is the answer. W
have said no. It is clear, and we will make sure
that it is clear enough, that we explain that when
that is the case you can do a self-check. | think
we say that explicitly in the guidance docunent.

Again, | think that the PET industry has
changed since we started regulating this. \Wen
FDAMA was past, we understood that there were
basically 70 PET centers and they were largely

smal | academ c operations. Now we know that there
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are over 300 PET centers in the country, and many
of them are new and nore comercial, and have
nmul ti pl e personnel. And, we are trying to wite a
gui dance docunment that will fit both situations.
So, you know, we are not going to change to the
sort of |owest commopn denoni nator because there may
be a few facilities that have probl ens conplying.
So, | think we have to try and figure
out--we have our econonic staff person, John Lenish
is here. John, raise your hand. W are trying to
get sone information because in the proposed rule
we have to have it supported by an econom c
anal ysis as to what the econom c inpact of the
regul ati ons would be on the PET conmunity, and we
want to try and get a better feel for how many
people really are out there that woul d have
probl enms, and whet her there is perhaps a mnority,
a small nunber of facilities who have specific
problems with specific sets of requirenents, and we
could l ook at what the inpacts are on those
facilities and then see if there is sonmething we
can do. But | think it is really inportant that we
try and get data. So, if anyone, in their
comments, either wants to talk to John personally

about it or provide witten data in any of their
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comrents on the prelimnary draft proposed rule
that we could use in devel oping that analysis, |
think it would be very hel pful

CHALY: | am Thomas Chaly, from Northshore
Uni versity Hospital. It is really confusing to us
when you say | arge production centers and snal
production centers. A facility can produce two
curies in one batch, four curies in one batch. Do
you nean by the amount produced or the nunber of
synt heses you are getting out? It is not very
clear from your wording.

URATANI:  Well, at least in ny nmind, ny
t hi nki ng, ny current thinking about the small PET
centers is a production facility in which you have
very limted personnel, nmaybe one or two people
wor king at a PET center doing all the production
and QC control, and you are producing a very
limted anbunt of a single PET drug, one at a tine,
very few doses for your own patients' use and not
for distribution outside of the facility.

CHALY: It is still not clear. Wat you
are saying is that if I produce tw batches of FDG
in my center and | use one person to produce that,
one after another, we will do the quality contro

on the first one, and the sane person is used for



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

82

t he production of the second batch. Do you
consider that as a | arge production area or a snal
production area? | don't understand.

URATANI :  Smal |

CHALY: So, you can use one person to do
t hat .

URATANI:  Well, do you think that person

is capabl e of doing quality production for two

bat ches?

CHALY: Yes.

URATANI :  Okay.

KASLIWAL: Brenda, can | clarify here?
One thing is that the way you are | ooking--I am

sensing some confusion. The way quality control is
written in the docunent really is the QA function
The quality control, the way you are |ooking at it
is as part of testing, which is in the definition
of production. When you read the docunent, read it
fromthat point of view It will clarify a nunber
of issues.

The second is, you know, this gentleman
poi nted out that obviously we will be |ooking at,
gi ven the resources, whether you can conpl ete your
given task in a satisfactory manner, in a tinely

and satisfactory manner. So, both tinmely and
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acceptable manner. |If you can't do that, then
obvi ously you need to have nore people.

HUNG  Since Larry nentioned the quality
control unit, and as | nmentioned in nmy opening
remarks, it seens to ne fromthe guidance that the
quality control unit should be independent fromthe
production unit. So, it doesn't nmean that we have
to hire a group of people or maybe one or two doing
not hi ng but performng that quality contro
functi on.

KASLIWAL: It is true, you should
definitely avoid a conflict of interest between
producti on and QA function.

AXELRAD: | think Ravi is talking sort of
in the general context where we are tal king about a
| arge commercial facility. | think the guidance
recogni zes that we can have the sane person
checking their owm work in a small facility with
limted production, that we don't expect the
traditional conplete independence of the QC unit
fromproduction in a case where you are not in a
| arge commercial facility.

ZI GLER:  Jane, can | nmeke a conment on
that, com ng froma conmercial operation? | think

we need to look at a couple of things here. One is
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the size. In the preanble it nentions that a snal
facility would be one or two doses per day or per
week. That is exceptionally small in ny opinion.
That is a very snmall operation. | can't speak for
anyone else in the audience, but there aren't a | ot
of places that are that small.

AXELRAD: Where do you think we should
draw the Iine? How do you think we should define
smal | ?

ZIGLER: | think it depends upon whet her
you are regulating the nunber of batches a facility
produces or the nunber of doses a facility
produces. It doesn't take any nore work to produce
one batch of a nulti-dose vial. Correct ne if | am
using the wong term nol ogy, Ravi, but it doesn't
take any nore work to nake a one mllicurie batch
or a one curie batch. So, the conplexity of it is
basically the same. It is just how | ong you are
going to |l eave the cyclotron on for

HUNG If | can follow up on your
comments, in the quality control section you are
actually tal king about a small PET center, one or
two persons doing the production. You have to
invite outside consultants or independent people to

come in an audit your quality control performance.
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I amsaying that if you already have sel f-check
built in, second check, it is really not necessary
to have an i ndependent quality control unit to do
t hat .

URATANI : Those are independent outside
consultants, their recommendations. | nean, if you
can do it other ways, you are wel cone to use other
ways to achi eve the sanme purpose.

HUNG | amsaying if you already have a
second check systembuilt in there is really no
need to have another person or group to cone in and
audit your performance. It is just unnecessary.

ZIGLER: Can | make a coment on that,

Br enda?

URATANI :  Yes, sure.

ZIGLER: | think it is inportant also to
differentiate, and | think this gets at what Ravi
was saying a second ago in ternms of the difference
between quality control and quality assurance, it
is inportant to differentiate between the execution
of quality control procedures and the oversight of
quality control procedures. Typically, the
oversight is a quality assurance function. That
function should reside outside. That should be an

i ndependent role, that outside oversight. That can
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either come, in a corporate environnent such as
mne, froma corporate QA. It could be a
consultant |ike what Joe was saying. But in terns
of the execution of those quality contro
procedures, regardless of the size of the facility,
we have to be able to do that with one person.

You know, the execution of those quality
control procedures, we have to be able to do that
wi th one person who al so does the production. And,
it doesn't matter whether it is a large commercia
facility or a small non-for-profit facility because
there are commercial facilities out there that may
only produce a handful of doses a day froma single
bat ch.

So, | think the thing to consider here is
how you define size, and | think you need to
consi der batches. | think you also need to maybe
clearly differentiate between the execution of
quality control functions and the oversight of
quality control functions.

URATANI :  We hear you.

MATTMULLER: | have a question and a
comment. One suggestion for the audience, it is
probably not a good idea to cone up here on the

public record and call your state board of pharmacy
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cl uel ess.

[ Laught er]

For the FDA, to comment on sonething that
Denni s Swanson touched on earlier as far as what
the regul ati ons say versus what the gui dance
docunent says, | was real happy to see that in the
regul ations is says that for small PET centers,
such as ours that Kettering has, 1.5 FTEs doi ng
everything, one person can do production and
quality. But then in the guidance it says if you
are small like that you ought to send it out to an
i ndependent auditing firmwhich, frankly, we can't
afford. So, | would also ask if you could wite
down the nanme and address of your econom c anal ysis
i ndi vi dual because, clearly, we would have coments
for him

But my concern would be that the
regul ations say | can do it all, but then ny fear
is the inspector cones in and says the gui dance
says you ought to have sonme independent firm
auditing this on a regular basis, which | can't
afford to do, and | don't know how I could convince
himthat nmy alternative neans is okay.

URATANI:  Well, you can be assured that

our inspectors will be trained not to follow every
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word of the gui dance because the guidance is
recommendations. W think it mght be nice to have
sonmebody outside take a fresh | ook but if you
cannot afford it and you can denonstrate that you
will be able to fulfill the sanme overseeing
function, then you don't need an outside

consul tant.

MATTMULLER: | guess it has cone to the
poi nt where if you can't afford it you shouldn't be
in the business. To be nore clear, | guess |
shoul d say we have an established record of doing
it in a proper and safe way.

URATANI:  And if you see that you don't

have a need for it, then you don't need it.

INNIS: | know that the question at hand
here is determi ning what |arge and small is. If it
is large and small, then you woul d have varying

amounts of staffing requirenments. M suggestion
woul d be that maybe you should make the staffing
requi renents based upon the staff avail abl e.

Let me explain, given the difficulties of
trying to define how many batches or how many doses
you can get one fromone batch, | don't think that
it isreally going to be possible or really even

useful to try to use a definition there in terns of
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productivity of nunber of radi opharmaceuticals or
mllicuries of radi opharmaceuticals produced.
I nstead, the idea of having separate QA and
synthesis really applies in a situation when you
have many staff and you have staff available to be
able to do it, and could those multiple staff be
confusi ng each other or providing conflict of
interest in having that done? So, really it seens
that having separate staff and separate utility is
based upon how many people are working there. |
suggest that if you have sonething, | don't know
but for argunent's sake, ten to start off with, if
you have nore than ten staff in the production then
you shoul d have a separate QC and production. In
that way, it is not the total nunber of production
but the total nunber of people who are there who
woul d determ ne that separation.

BARRI O The question is always the sane.
Why woul d you need to have, after you have ten
people, a separate unit? And, is that going to
ensure a better performance in the center? | nmean,
you may have ten peopl e because you have 15, 20
preparati ons a day and maybe those different people
may be doing different things, and that is the way

you organi ze your things. For exanple, in the
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preparati on of FDG not necessarily would everybody
be involved. Practically, when you are in the
process of applying CGWs perhaps a small PET
center and a |l arge PET center nmay be in the sane
situation because you may have ten people, but
ei ght or seven of them may be doi ng sonething el se.

That is always the question.

INNI'S: | hear your point and it seemns
very valid. So, basically, | guess | probably
agree. |If you |looked at an extrenme situation

think you would agree that if you had a thousand
radi ochemists in a PET center, at sone point you
woul d have to separate out the QC fromthe QA  So,
in the extreme situation my argunent woul d work.

In the other extreme, if you had only one person
then it becones clear that you would not have to do
that. So, if you had sone |iberal way of doing
that--ny suggestion was that it would help to
address smal |l PET centers which only have one, two
or three FTEs because it would be very clear that
they don't have to. |If | increased it to fifty,
you nmight be happy but | still hear your point that
it would have an arbitrariness to it and may not
enhance safety necessarily.

CALLAHAN: Ron Cal | ahan, Mass. Genera



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Hospital. Just one other conment on the
definitions or the paraneters that define a snmal
versus large facility. | think the nunber of
products, as you say, |large nunber of PET drugs
bei ng produced is also irrel evant because, first of
all, it is very unlikely that any of these other
conpounds, other than let's say FDG at this nonent
for the sake of argunent, would be covered under
the NDA GW process. |If there was a large variety
of drugs being produced, 99.99 percent of them are
done under research, which we haven't discussed yet
and how that applies, so in fact, probably for ny
lifetime, there is one drug that will be produced
under NDA CGWPs and distributed comrercially, and
that is FDG So, if you enploy the nmultiple drug
product argunent, then everybody mi ght be a huge,
large facility but these drugs are done
sporadi cal ly, under different controls, under
different regulations. So, that arbitrarily would
put probably every university into the large
category regardl ess of what they do. So, | think
that is also a point to consider

COOPER: Steve, could I follow your cue
about execution and oversight? Wbuld you envision

that the way the guidance is witten now it would
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allow for you to appropriately describe your
staffing, and would you need one specifically

i dentified person to serve as a QC unit? Coul d
you describe this in your procedures, to have the
QC unit a function that m ght be served on one day
or another by different people, provided they are
qualified in their job?

ZI GLER: Let nme make sure | understood
your question correctly first. | thought you were
addressing Steve Mattmuller for a second there.
think it is inportant that on any given day, even
for a large commercial operation, patient doses may
dictate the production of a single batch and a few
doses. So, in that situation we need to be able to
do the entire production and the quality contro
cycle with one person. Does that answer your
question?

COOPER:  No, my scenario is this is a
| arge comrercial center and you have three nore
people on the staff. |Is the QC unit one specific
person, or could that be a role that is filled by
di fferent qualified individuals?

ZIGLER: Well, this gets to the question
that was coming up a few seconds ago, at sone point

it does make sense to have different people do it,
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but to have that beconme codified I think it really
needs to be done nore froma work flow scenario
rather than codifying it up front where it says it
has to be separate

AXELRAD: The question is whether there is
a need for it at all. | nmean, the theory is that
for things that are really critical and inportant
steps in the process, this is sort of a thenme that
flows through this whole thing, |ike making sure
that you don't get m xed up when you conpound or
that you nmake sure that you set up your synthesis
box with the right ingredients in it; that you have
checked to nmake sure that the roomis adequately
clean and sterile, for the things that are critica
for ensuring the safety of the patient, the
gquestion is, is it better to have one person do it
and anot her person check it, or is it okay to just
say, well, we would rather do it with one because
it is cheaper to do it with one and, therefore, we
should be allowed to do it with one. | nean,
nobody here is discussing what the nmerits are, and
there are many nerits obviously built in across the
industry in other situations for having critica
steps be checked by a second person

W are willing to give sone all owances for
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smal | facilities because we have been asked to do
that, and to allow sel f-checks, but | think that
there should be sone recognition that there is
validity to the theory that it is better to have an
i ndependent person who isn't going to just say, oh
well, 1 just did that step so obviously it nust
have been done fine, and sort of gloss over it and
not catch a mistake. That is sort of the thinking
behi nd the whol e i dea.

ZI GLER: Certainly execution of the
el ements of QC are inportant. There is no doubt
about that for controlling the safety of the
product. There is no doubt.

AXELRAD: But | heard you say when we only
have one we should only have to have one because
that is all we have

ZI LER:  No, that should be dictated by
the conplexity of the operation

CONTI: And also by the track record
because, again, we go back to the issue of the
tenure of the whole history of this technol ogy,
which is that we haven't had the need to have
i ndependent quality control procedures. W have
been able to do this over the years, in many cases,

with a single person in a safe environnment. So,
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fromthe patient safety point of view there hasn't
been denonstrabl e evidence that there is a need for
an additional person to do this.

So, what | suggested earlier is that if
you want to conprom se we could potentially do this
either in a retrospective fashion, or you could do
it with a quality assurance team |If there are
nmul ti pl e people there you could do performance
checks of the individual conponents of the whole
process. In many hospitals they have quality
assurance prograns where they | ook at focal areas
of investigation. They follow that for a period of
time and then they drop it and | ook at sonething
el se and you neet thresholds. You could set al
ki nds of paraneters up, keeping in mnd that the
history is that there is not a need for this.

Now, if you can tell ne that there is

evidence that there is a need, | will put it back
into your position and | will be willing to listen
to that. But from our perspective, | haven't heard

of a need for it yet.

AXELRAD: What would | have to show to
have a need? Dead bodies? Wuld | have to have
dead bodies to have a need? | nean, these are not

approved drugs. There is no adverse event

95



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

reporting. How would you know if there had been a
probl em other than sonmebody dying? And, how would
you necessarily even attribute it to the PET scan?

CONTlI: Oher than the traditional ways of
finding out?

AXELRAD: Well, the traditional ways we
find out is through adverse event reporting and
peopl e report adverse events. Sonetines they mn ght
report adverse events short of a death. It is
difficult in ternms of adverse event reporting to
even attribute any adverse event to the actua
drug. | nean, you have sick people; they are
having a |l ot of diagnostic tests. It would be, you
know, unlikely that sonmebody woul d even necessarily
connect it to that, especially in what is basically
a conpletely unregul ated system

So, | amjust saying, you know, we are not
going to be able to show you that people are dying
in the streets fromthis. On the other hand, you
can't denpnstrate that things are perfectly safe
either. So, | think that sonehow we have to come
to some agreement on what are reasonable controls
to assure the quality of these drug products,
particularly as the industry grows way beyond what

it started out as, sort of small research uses in
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hospitals, to what is basically a nuch nore
st andar di zed di agnostic procedure that nany
patients are getting and is actually being

conmerci al i zed

CONTI: Again, | will go back to the point
that you keep forgetting, that we do test every
single batch. W have said this over, and over,
and over again.

AXELRAD: But you don't get the results
until two weeks after the patient has been
injected, sterility test.

BROMLEE: | am January Brownlee, with
SYNCOR. | guess ny point is that | don't know that
it should be dependent on the size, large or small.
| think the goal of all quality control activities
and quality assurance is the sane, and that is to
ensure objectivity and to ensure that whoever is
maki ng that rel ease decision has clearly been
granted the authority to stop shipnment, to not
release it. So, it would seemthat we would want
the regulation to talk in terms of what is the
actual outconme we are |ooking for, rather than base
it on sone arbitrary determ nation of small, wth
one or two people, versus |arge, which m ght be

three or four. That is what | think the reality
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So, maybe we shoul d have the actua
regul ati on say nust be able to denobnstrate
objectivity and clearly be able to show evi dence
t hat they have been granted the authority to
wi t hhol d shi prent.

HUNG  January, rather than hiring
i ndependent quality control people to audit your
performance, can we just designate that to the FDA
i nspector, just like NRC? We don't hire
i ndependent consultants to check our record for how
we utilized the radioactive material. They have an
i nspector come to our facility to check every now
and then. That is how they confirmthe use of
radi oacti ve drugs.

CROFT: | am Barbara Croft from NCl.
Actually, sonme centers do hire independent
physicists, but they are the little, tiny people
and if you don't have a physicist in-house, state
regs. and NRC regs. require that you have a
physi ci st for your nuclear nedicine | aboratory.
That person can check this stuff too as long as
t hey know what they are |looking for. | amnot a
radi opharmaci st but | have been trained in

radi opharmacy as well as in physics and al ways

98



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

check every record--check, check on all sides, not
only was it dispensed, but what did the QC | ook
like. So, it is possible to get people. But we
are not tal king about every day, every hour, every
FDG dose. And, that is what the thing says, it
says "can get people to conme in at intervals."
Periodically is not every hour. Periodically is
once every three nmonths; once every six nonths;

once a year, sonething like that.

CONTI: That is fine, Barbara, but | think

we are crossing over into release of the product.

If you have a single person responsible for

rel easing that product, production and rel ease and
doing the QC tests | think that is still a viable
pat hway. The question is, and | think we are in
agreenent, whether it would be reasonable to have
this retrospectively reviewed or periodically
reviewed. | don't think people would have too much
of a problemw th that provided that it wasn't
overly burdensone.

URATANI: Wasn't this stated very clearly
in the guidance docunment, that one person can do
both functions as long as you can denonstrate that
you are able to consistently produced a quality PET

drug in a tinmely manner? | nean, that is basically
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what we say in agreenment to what you are saying.

AXELRAD: | think we have gotten a | ot of
i deas. | want to hear what you have to say. W
were sort of making the distinction of |arge versus
small. | think there have been a |lot of different
t hought s expressed about other ways that one could
do that and certainly the need to nmke clear
whet her we are tal king about--1 don't want to get
t hi ngs confused--quality control of the execution
of procedures versus quality assurance of the
overall operation and | think we need to go back
and | ook at that.

MOSLEY: Good norning. David Msley, E
Lilly. We could certainly agree that the decision
as to who does the quality control should be based
al nost exclusively on nerit. Wat we find as we
conmmi ssi on PET studi es around the globe is that
generally it is the chief radi ochem st who is best
qualified to both produce the radiochenical and to
do the quality control, and for the sake of subject
safety, we would like that one person to do both.

Secondly, unfortunately, | amnot sure
that | can disclose the actual nunmbers but | can
assure you that the econom c inpact of our audit

procedures at these PET centers is quite
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substantial, and is beyond what woul d have been
within my reach when I was at the University of
Pennsyl vania. That is, we are paying sonething
quite significant and the services are not being
performed by physicists but by people with doctoral
degrees in radi ochem stry, in radi opharmacy and
nucl ear nmedicine. | hope there will be sone
opportunity to discuss the econonic inpact |ater on
in this forum

AXELRAD: How many facilities do they do
QA for? | nmean, are you tal king about the conbined
cost of having a group that goes around to a bunch
of different facilities? How nany do they | ook at.

MOSLEY: | amnot sure | understand the
nature of your question, but Eli Lilly's standard
is to do quality assurance of every PET center that
we work with.

AXELRAD: So, that is a lot.

MOSLEY: Currently, that is about thirty.

ZIGLER: David, what is the nature of your
audits? Could you describe that a little bit? Is
it clinically oriented or is it CMC oriented?

MOSLEY: We are introduci ng good
manufacturing practices. That is the fly in the

oi ntment, and we have at | east two doctoral |eve
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outsi de consultants that acconpany about four to

six specialists fromwithin Eli Lilly but, of

course, we don't stop there. W also do GCP, which

historically has been the main focus of our audits,
and, when appropriate, GLP.

WALTZ: Hi. Deborah Waltz, fromthe
University of Pennsylvania. It is great that El
Lilly does that, but | think in ternms of putting
standards in place. | amglad that you do that;
that is great, but it doesn't neet the needs for
[i naudi bl e].

CHALY: Thomas Chaly, from Northshore.
t hi nk when you think about one person producing
this, there is a possibility to do that. People
will worry that that one person can do nmultiple
syntheses at the same tinme. That should not be
al l omed. But one person should be able to produce
a batch of FDG and he will be able to finish al
the quality control and he will be able to certify
that before he can release that. That is the way
it was done before. But he should not be allowed
to do nmultiple syntheses at the same tine because
that will be confusing and he can create probl ens.
So, the guidelines should be based on that rather

than the anobunt of FDG produced in the center
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URATANI : Shall we nove to facilities, if
there are no nore comments on this, before the
lunch break? Wth regard to facilities, in our
regul ati on and gui dance we said that facilities
shoul d be of a suitable design and shoul d have
adequate space to prevent m x-up and
cross-contan nations. Any comments?

INNI'S: Bob Innis again. Sonme of the
earlier comments about whether there is really a
problemwi th the existing facilities, maybe there
are no serious problens with the existing
facilities and maybe they don't need to be fixed.
Maybe we are trying to fix something that is
al ready working okay. But, | have sonme specific
gquestions with regard to the facilities because the
cost of the renovation of facilities will be one of
the major, major barriers for PET centers which try
to conme in conpliance with these guidelines.

Being i nvolved currently with the design
of a CAGw facility, there are nany aspects of it
that are very costly but one that conmes up is the
anount of air required to actually service the
area. In this regard, | just want to make sure
have read the regul ations and the gui dance

correctly. To my know edge, there is no
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specification of the air quality in the
regul ati ons, but the guidelines specifies only one
air quality, and that is that the final filtration
needs to be done in a Class 100 environnent. Am
correct in understanding that there is no specific
requi renent then, outside the |am nar flow hood,
for the air class in the laboratory or in the hot
cell?

URATANI :  Your question is in two parts.
For the first part | want to clarify the statenent
you said with regard to sterile filtration. |If it
is done in a closed system it does not need to be
done under Cl ass 100 environnent. Wth regard to
t he surroundi ng area, surroundi ng processing area,
for exanple, in the PET centers that | visited,
both of themjust have a | aminar flow hood. O
course, there are sone which are state-of-the-art
barrier isolator, but if you have a | am nar fl ow
hood there is no specific requirement for the
surroundi ng area provided that is clean and is not
going to conpromni se the |anm nar flow hood air
cl eanl i ness.

INNI'S:  Thanks. The fina
filtration--when you say in a closed system it

could be in a syringe?
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URATANI :  No, ny understanding from
| ooking at, say, the FDG final filtration is that
you first assenble your sterile filtration with a
sterile vial with stoppers and then you put your
syringe and your filters there. That assenbly
shoul d be done under the | am nar flow hood in the
Cl ass 100 environnent. That is considered a closed
system So, when you bring it to the black box to
collect your final FDG we have no specific
requi renment for air cleanliness.

INNIS:  Well, | think conplying with that
woul d be relatively easy. Could | just clarify
that you can get a Class 100 | am nar flow hood in
general |aboratory air?

URATANI :  Pardon ne? \What did you say?

INNI'S:  You don't have to have pre-cl eaned
air outside of the lamnar flow hood in order for
the lam nar flow hood to be Cl ass 100. So, that
mekes it much easier to acconplish.

As we are tal king about open versus cl osed
systenms, there is no specific requirenent that the
synthesis has to be done, like for nove
radi opharmaceuticals, in a closed system |t can
be done in an open system Correct?

URATANI :  Well, it will be dealt with on a
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case by case basis. | nean, ny |limted know edge
wi th PET manufacturing--1 nmean, | know quite a bit
about FDG production, but if you are tal king about
ot her open synthesis, we will have to | ook at

i ndi vi dual cases and determ ne fromthere.

BARRI O. The question about how you define
a closed system if you define a closed system as
an automatic systemwhich is inside a box, that is
one way of looking at this. The other way, | think
the nost appropriate way for naking it nore
flexible, is that the system may be seni autonmati c.
Aut omat i on doesn't necessarily nmean better
Aut omation sinply means better radiation protection
but the system with regard to synthesis, is
equal ly or even better sonetines because you have
to interact with the system But the systemthat
you can see when you operate it may be stil
closed. Cosed neans that you can transfer |iquid,
or whatever, in a seal ed environnent.

The question that | don't know how to
address is if you have open parts in that system
when you are transferring. You can transfer and
have an open system of course, but that is a
di fferential

KASLIWAL: | would just like to point out
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that fromour point of view, froma m crobiol ogic
poi nt of view, a closed system would be where the
fluid path is closed.

ZI GLER: Brenda, | have a question. You
menti oned that the area outside the |am nar flow
hood needed to be cl ean.

URATANI :  Yes.

ZI GLER: But you are not placing specific
air quality requirements on it?

URATANI :  That is right.

ZIl GLER: Okay, thank you.

JACKSON: To followup on Steve's
gquestion, that will not keep you from having to
monitor the air quality in some way, shape or form
to prove that the air within the |am nar flow
systemis clean or sterile.

URATANI:  Well, we have no specific
requi renent about the nonitoring of the surrounding
area. Is that what you are asking?

JACKSON:  You would still have to show
nmoni toring of the lam nar fl ow hood environnment
t hough to show that the outside air did not
contami nate the |l am nar flow environnent. Correct?

URATANI: That is true, but we are

flexible in such a way that are not requiring you
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to do the nonitoring every day.

JACKSON: Ri ght.

URATANI: So, it is periodically,
consistent with the USP. The thing is that right
now, it is our understanding that the current
manufacturing of FDGis in a closed systemso we
think maybe the risk is mnimum So, as long as
you can show periodically with the nmonitoring that
you are achieving the air quality, as well as
mcrobial limts, that will be acceptable.

JACKSON: M question is a procedural one,
as well as a question as to at which point we have
to assenmble the final sterile product vial. If we
are delivering fromthe FDG box into a sterile
| am nar flow hood, in other words, the pathway is
closed, it goes into a shielded | anmi nar flow hood
or simlar sterile environment, do we have to
pre-assenmble a vial or are we allowed to do
everything there since we are in a sterile
envi ronnent post-synt hesis?

KASLIWAL: If you are doing the whole
thing inside the sterile environment, you can do
the whole thing. You don't have to re-assenble.

JACKSON: That allows us to not have the

radi opharmaci st cone into the facility until a
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later time in the day, and I just want to make sure
that is on the record.

This is another question that many people
ask ne, | don't know whether it is in the confines
of the FDA but if there is anyone who can clarify
this, is 100 percent outside air required within
the manufacturing and cyclotron facility roons per
se, or is it not? Can anyone answer that question
as far as facility control s?

KASLIWAL: In the cyclotron roonf?

JACKSON: Yes.

KASLIWAL: There is no specific
requi renent. Should we have one? That is ny
guesti on.

JACKSON: It would end a |ot of argunents
with a |lot of nmechanical engineers if we could
clarify whether or not the radiation area, be it
the quality control area, the manufacturing area
and the cyclotron room whether 100 percent air is
sonmething that is a requirenent or not, or if the
FDA can give us any guidance on that, because the
NRC has as vague a statenment as what you just nade.

ZI GLER:  Are you tal king about 100 percent
outside air comng into the facility as opposed to

recirculating within the facility?
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JACKSON: Right. | nean, it has been a
constant battle with the mechani cal engi neers and
facilities people. The radioactive areas, be it a
cyclotron roomor be it the QC area, or
manuf acturing area, the air handler should be a
separate air handler and should have 100 percent
outside air being brought in for those facilities
into those three particular roons, or is it allowed
to have recirculation within the cyclotron roonf
Which way is correct? 1Is there a correct way?

KASLIWAL:  We are concerned with the air
quality, if it poses a contam nation issue to the
product. To ne, it seens like currently the way
are configured it is unlikely. So, your concern
seenms nore |like a radiation issue.

JACKSON: It is nmore a radiation issue,
yes.

LAR: Yale and NCI. | wanted to follow up
on Bob's and Steve's question of open system versus
closed system Is it ny correct understanding that
as far as you assenble your final product via
under a Class 100 hood, you can have any kind of
synthesi s nodul e or system open vessel versus
cl osed vessel, and it does not nmatter as |ong as we

deliver that product through a 0.2 mcron filter
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into a pre-closed vial which was assenbled in a
sterile environment?

URATANI: That is right, because when you
do the final filtration, | mean the sterility is
achi eved through the filter.

LAR: Correct.

KASLIWAL: Let ne clarify, what do you
mean by open systenr

LAR:  Well, FDG in ny understanding, is
an open synthesis unit.

ZIGLER: No. What Ravi is getting at is
the cl osed systemis fromdownstream of the filter
not upstream of the filter

LAR: Correct.

ZI GLER: So, upstreamof the filter an
open systemis okay, but from downstream of the
filter, as Brenda was saying, a closed systemis
necessary.

URATANI :  We are tal king about the
filtration part. That part is closed. W are not
tal king about prior to the filtration.

KASLI WAL: Steve, you are correct in part.
Cl osed systemis where your vessels, your columms
and all that is closed. That is why | asked what

is an open system | nmean, do you have beakers
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sitting on the hot plate, or what?

JACKSON: Well, the reaction is done in an
open vessel and then it goes to a closed system

KASLI WAL:  Open vessel but after it gets
cl osed, right?

JACKSON: Once the product passes through
a resin colum and passes through a 0.2 mcron
filter.

URATANI: That is right. That is the
current understandi ng.

HUNG | have a question about the |an nar
fl ow hood or the isolator. On page 12, under
section (b), aseptic work station, it seens to ne
that the agency only focused on the verification of
the particulate matter and not so nmuch to the
m crobi al contam nation certification. Am!|
correct to say that in terns of the certification
of the hood you don't need to worry about microbia
contam nati on check?

URATANI:  Well, the current situation is
that we are dealing with a closed system and there
shoul d be certain aseptic practices exercised
daily. For example, when you go into you |am nar
fl ow hood, every day you should wi pe it down and

anyt hing that you bring into the |am nar flow hood
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you shoul d wi pe down too, and you should make sure
that your lam nar flow hood will not be so
cluttered that it is going to obstruct |am nar
flow. Periodically you do the nonitoring for the
mcrobial, like active air sanpling, and that is
all we are requiring right now.

HUNG  Under section (b) there is no
mention of mcrobial contam nation check. It is
all focused on the particulate matter, the particle
count but there is nothing said about m crobia

cont am nati on contr ol

URATANI:  We will definitely | ook at that.

INNI'S: Let ne ask another question
specifically about the FDG synthesis box. | have
heard from sone people who are clained to be expert
on this that the two common conmercially avail able
FDG synt hesi s boxes woul d not be able to neet CGW
requi renents. | am not asking you to endorse
ei ther one or endorse any particular product, but
is there any reason, fromthe know edge that you
have about the performance of those boxes to date,
to think that they would be excluded from
fulfilling the CAGW requirenents?

URATANI: I n which regard to you think

they are not conplying?
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INNIS: In any regard. | mean, is there

any reason to think we are going to have to revise

all the FDG boxes in order to cone into conpliance?

Is that true?

KASLI WAL: | don't

woul d be here.

know what the question

INNI'S: The question would be with the

currently avail abl e FDG synt hesi s boxes, do you

expect any changes to have to be nmade to them

physically in order to cone into conpliance with

the CGW gui del i nes?
KASLI WAL: | nean,

| ook at the box.

| guess we will have to

ZI GLER: Bob, correct ne if | am w ong,

but I think this comes fromthe fact that sone

suppl i ers of boxes claimthe boxes to be CAWw

conpliant. |s that what you are saying?

INNIS: My question is are the PET

departnments going to have to buy all new boxes or

are the current ones okay.

URATANI :  We consider the black box as a

pi ece of equi pment, and you are using this piece of

equi pnrent to do your production run. So,

essentially, if you have a new bl ack box you have

to do certain qualification,

and the qualification
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wi Il include insulation qualification, operationa
qualification and performance qualification. |If
you have an old box then, of course, you don't need
to do the insulation qualification. Wth the
operator qualification you will have to make sure
you can operate correctly to establish limts and
speci fications. That neans that you probably will
have to identify the critical paraneters and check
the upper and lower limt to nmake sure that your
equi pment will function within that range, and that
with the performance qualification there is
docunented verification that your equiprment will be
able to operate and that the production paraneters
wi Il produce results that will nmeet the established
qualifications. So, this is considered as a piece
of equi pment so | don't exactly know what you neant
by the black box that currently in the PET center
is not GW conpliant.

KASLI WAL: Let ne take a shot at what |
think m ght be the issue. | think in part it m ght
have to do with the in-process controls that sone
of the boxes may or may not have. Really, your
i n-process controls are defined in your
applications, and if you are able to neet those

i n-process controls that equi pnent should be
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acceptabl e as part of the approved application.

HUNG Ravi, | think the other possible
consideration is that in the docunent is required
the so-called tine stanp of the systemto be built
into the record keeping system So, | don't think
that any bl ack box, so-called black box has that
kind of capability to do that kind of function
So, if this is going to be a requirenment | think
there is going to be a major problemthere.

URATANI: Wth regard to the conpliance
with Part 11, we will exercise regulatory
di scretion. We understand that it will take tinme
for the PET center to cone into conpliance with
regard to this. However, we do expect that when
new t echnol ogy, new equi pnent and new prograns
beconme avail able that the PET centers shoul d pursue
that and buy those new progranms so that they will
conply.

SWANSON: Before we |leave it, certain
speci fic comments regarding facility sections of
t he guidelines docunent, again, | think this points
out problems with going into excessive detail
Statements such as the | ead-based radiation
shi el di ng should be properly covered to prevent

| ead contamination of the product, | understand the
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need for that. |If you want to discuss these in
greater detail, we can.

There is another statenent, phases of
production with the potential for m crobiologica
contam nati on shoul d be perfornmed under appropriate
environnental conditions to prevent the possibility
of such contam nation. |In reality, all phases of
t he producti on have the potential for
m cr obi ol ogi cal contami nation. So that, in fact,
creates confusion as to what you want done under a
| am nar flow hood and what you don't want done
under a | am nar flow hood, and that is where sone
of this discussion is evolving from

You have in here that the aseptic work
area should be suitable for the preparation of a
sterile PET drug product. |In fact, we don't
prepare PET drug products in an aseptic work area
in nost facilities. Rather, we prepare the fina
contai ner closure systemin an aseptic work area.
So, again, that statenent |eads to confusion and it
could be easily msinterpreted by anybody who cane
al ong and | ooked at ny PET facility.

You have in here exanples of activities
that need be done in lam nar flow area include

storage and sterility sanples.
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URATANI: | think that one will be taken
out .

SWANSON: | am worried about the other
ones too, Brenda. Container assenbly should be
prepared at the beginning of the day before other
daily activities begin, and before additiona
personnel have entered the room That is an
excessive requirenment. You can easily say that
preparation of materials in the |anm nar flow hood
need to be done separate fromtraffic flow  But
these are all exanples of where your guidance
docunent is very faulted with excessive
requi renents.

URATANI :  Well, you know, | have to
correct one thing that you just said. You said
that it is a requirenent that you should do it at
the beginning of the day. It is not a requirenent;
it is a recomendation. You can do it in any other
ways you want. |[If you feel that you can do it as
the cyclotron is running, that will be okay too.
That is the reason why in the gui dance docunment we
have "shoul d" and "must." "Should" is a
recommendation only. |t doesn't nmean that you have
to do it that way.

SWANSON:  Well, this is supposed to be
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effective guidance for the comrercial and | woul d
like it to be effective guidance for the
comercial. Okay?

URATANI :  However, you al so want not to
have FDA to be too prescriptive. So, we just give
exanpl es and recommendati ons based on our
experience. But there are other ways to acconplish
t he sane goal

ZIGLER: While we are on that, Brenda, on
line 413 you state that the surfaces of walls,
floors and ceilings in the aseptic work areas
shoul d be easily sanitized. |Is that aseptic work
area defined as the roomor the |am nar flow hood
itsel f?

URATANI: Do you nean 413? The surface of
the walls and fl oors?

ZI| GLER:  Yes.

URATANI :  We don't mean sanitized; we
meant cl eaned.

ZI LER: Okay, but the aseptic work area
woul d be defined as the room where the | amnar flow
hood is?

URATANI :  Yes.

KASLIWAL: Yes, if you go to the

begi nning, the first paragraph of that section, it
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descri bes the aseptic work station.

ZIGLER: So, "sanitized" should be changed
to "easily cl eaned" then?

URATANI : Right.

ZI GLER:  Thank you.

CHALY: | am Thomas Chaly, from
Nort hshore. | do not understand why they wrote
that synthesizer thing. Mny people are using
di fferent synthesizers. Sonme people are using
sem -automat ed synthesizers. | think it should be
based on the validation of the FDG that is produced
by the machine that is used, not based on a brand
nanme or that sone people say that this box is no
good or that box is no good. But |I don't know why
this black box cane into the picture. 1t was never
restricted by FDA. | don't know why.

CONTI: Just to nove away fromsterility
and back to quality control units, | happened to
bring a 1994 version of the draft guidance for PET
manufacturing. | suggest you take a | ook at those
two sections in there. They are actually very
conci se and deal with sonme of the |anguage in the
sections very appropriately for some of the
di scussion that we have had for both staffing and

for quality control units.
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URATANI : Is that an FDA document?
KASLIWAL: Right, the guidance doesn't
exi st on paper. It was revoked.
CONTI: | have a copy if you need it.
[ Laught er]
LOVE: Excuse ne, | think | amgetting a
signal that we are ready to break.
Wher eupon, at 12:14 p.m, the proceedi ngs

were recessed, to resume at 12:45 p.m]
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AFTERNOON PROCEEDI NGS

LEEDHAM  Have we finished our discussion
on facilities and equi pment?

SWANSON: | don't believe that we have
di scussed equi pment, have we?

LEEDHAM  Okay, let's discuss equi pment.

URATANI: W th the equi pnent, basically we
are tal king about qualification of the equipment,
mai nt enance and docunentation. Any conmments?

ZIl GLER: Brenda, | have one comment. In
t he gui dance, in the section on the gas
chromat ograph, | know this is a give and take where
there is even nore detailed required or |ess detai
required, | know you are faced with that, but I
think it would be nice to have nore detail on the
gas chromat ograph portion because sone of the
details in the chromatography chapter of the USP
are pretty heavy for us. | would just like to
offer to take a | ook at that and maybe cone up with
sonme details. | would be willing to, in our
written comments, offer sonmething al ong those
lines.

URATANI :  Ckay.

CROFT: This kind of crosses over into

process validation but since it is related to the
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equi pnment, is this

a good tinme for that or did you

want to deal with that separately?

URATANI :

We will discuss process

validation later, but basically this is nore for

qual i fication of equipnent.

CROFT: Okay, | will cone back

CALLAHAN

During the earlier

Ron Cal | ahan, Mass. GCener al

di scussi on about which boxes

m ght GWPs or something, you were referring to a

| ot of |language that | wasn't famliar with on

qualification of equipnent. | think in discussing

this, a lot of this conmes out of 210 and 211 type

of qualifications for equiprment. Could you speak

tous alittle bit

about that? Suppose we brought

in a new piece of equipnent |like a synthesizer and

all these 1@, 0=

and other Qs that you were

di scussing, could you tell us what that neans?

URATANI :

Suppose you bought a new piece

of synthesizer, first of all you need to do your

installation qualification. Installation

qualification in short is I1Q It nmeans that you

shoul d docunent the verification that this piece of

equi pnent has been
establ i shed specif

speci fications wll

installed properly to the
cations. Normally, the

be defined by the vendor who
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mekes that equi pnent.

After the installation, the second stage
is the OQ which is the operational qualification
and that will have to do with verification that the
pi ece of the equi pment that you have operates

within the paranmeters and the limts. So, for the

synthesi zer you will have to define sone of the
critical paraneters. It could be tenperature; it
could be pressure. There will be certain limts,

i ke upper and lower limt, in operationa
qualification. W expect that you will chall enge
the systemto nake sure that it will operate within
the upper and lower linmts. Operationa
qualification only needs to be done initially and
periodically. You don't need to do it every day
when you use the equi pnment.

As far as performance qualification, PQ
it is to verify that when you use this piece of
equi pment it operates under the actual production
paranmeters to produce results which will neet the
specifications. So, it is a process.

CALLAHAN:  So, where in this docunent is
all this spelled out for us? O, are we being
referred to some section of 210 or 2117

URATANI :  No, docunentati on neans that,
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for exanple, you have it on a piece of paper saying
that on this date you have installed and, if it is
installed by the vendor, the vendor certifies that
it has been installed.

CALLAHAN: A lot of this we would be doing
anyway under just good practices.

URATANI :  Yes.

CALLAHAN: But it sounds like this is very
codified and very spelled out, and someone is going
to cone in and ask us for our O or PQs. | just
wonder where it says we have to do this if we were
following this document. | just don't see it in
t here.

URATANI :  You mean that it is not spelled
out ?

CALLAHAN:  You sort of go into this lingo
that very nuch relates to, you know, enforcenent of
GWPs but | just don't see the transition to the PET
GWs that we are tal king about today. See, | just
don't see where it is spelled out, where it would
be known to us that we have to provide all this
docunent ation as you defined it.

URATANI :  So, maybe we should clarify it
in the guidance docunent.

CALLAHAN: | don't conme froma GW
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background so this sounded like a |ot of new
| anguage and abbrevi ati ons.

URATANI: | amsorry that | confused or
maybe scared you with a lot of Qs, but basically
the bottomline is that your equipment should be
qualified to make sure that the result you are
getting is reproducible and neets specifications
and is reliable.

HUNG This is Joe Hung. | just want to
meke a sinple coment on page 13 with regard to the
dose calibrator. The current NRC new regul ation
under Part 35.60, they only required the
calibration to be foll owed--you have to foll ow
national ly recogni zed standards or the manufacturer
instructions. So, all the description has been
renoved fromthe current NRC regul ations.

URATANI :  Ravi, would you like to coment
on that?

KASLI WAL: So, what are you sayi ng we
shoul d do? We should delete the reference to NRC?

HUNG | think the new NRC regul ati on on
this particular issue is 10 CFR 35. 60.

KASLI WAL: Okay, we will take a | ook at

FERRI S: To get back to the previous
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question with regard to equi pnment qualification
what you are asking for then is a validation
protocol for new equi pment prior to the tine you
initiate 1Q OQ and PQ That would be for new
equi prent. Wbould you require retrospective
val idation protocols for equiprment that you
currently use?

URATANI :  Well, the equipnent that you
al ready have in your PET facilities, of course you
do not need to do the installation. All you need
to do is operational qualification to challenge the
limts to make sure that your equipnent is
operating, and al so when you do your process that
is your performance qualification. W don't cal
that validation. W call it qualification because
val idation would be nore like--

FERRIS: What is the difference?

ZI GLER: Brenda, what | think Bob is
hi ghlighting is and what Ron was saying is that we
need definitions for qualification but they need to
be in the context of other itenms that are discussed
i n the guidance docunent, for examnple,
verification, systemsuitability and validation.
One definition shouldn't exist outside the other

one, and sonehow we need to know how they all fit
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together. Maybe it is not appropriate to use sonme
of those terns.

URATANI:  We will nake a clarification,
sure.

KASLI WAL: | might want to point out that
on page 11 of the guidance it does indicate
provi sion for existing equipnent. It is the second
par agr aph of page 11, 462 to 466 | think.

SWANSON: Brenda, can | ask another
question? On page 11, under automated
radi ochemi cal synthesis apparatus, you say that
prior to production of a PET drug product batch,
t he operator should conduct a performance check to
ensure the follow ng, and you have the nonitoring
and/ or recording devices, tenperature, pressure and

functioning properly. How would you see us doi ng

t hat ?

URATANI :  Ravi, you want to take that?

KASLIWAL: | guess it woul d depend on the
devi ce.

SWANSON: Ckay, an automated synthesis
device. You are familiar with them Ravi. How
would we do that? | nean, | think right now, sure,

we go check and see that the tenperature recording

devi ces have the right tenperatures for a synthesis
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process, but what steps would you have us do to
make sure that those tenperature recordi ng devices
are, in fact, functioning properly? A second
nmeasurenent? |s there a tenperature standard?

KASLI WAL: No, whatever your manufacturer
recomends for that.

SWANSON:  What ever the manufacturer
recommends? | doubt they have any recommendati ons
for that, Ravi.

KASLIWAL: Then | guess for your facility,
what ever works for you, you nmake those up and you
follow them You establish those procedures.

SWANSON: That is what | am asking, what
woul d an exanmpl e of those procedures be?

KASLIWAL:  Well, it depends on what you

are doing. SWANSON: | amtrying to

make sure it is functioning properly.

EMRAN: | think one of the questions was
asked already by Bob regarding retrofitting the
exi sting equipnment. But it doesn't spell out here
how we are going to do that, maintained and
calibrated according to witten procedures. How
are you going to inspect us regarding this?

URATANI :  Which |ine nunber is that?

EMRAN: This is on page 11, 462 to 466.
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URATANI :  What is the question again?

EMRAN. How are you going to handle this?
What ki nd of docunentation do you need to see in
order for us to prove that we have been nmi ntaining
performance qualifications?

URATANI:  Nornmally, you would have a
procedure in place in which you say that for this
pi ece of equi pnent, especially a mjor piece of
equi pnent, for exanple, you will do the maintenance
li ke once every six nonths. You know, you specify
the frequency, and then you al so have a procedure
sayi ng what will be checked, and the docunentation
wi |l be another record to show that you actually
did it and what has been done, what has been
checked.

EMRAN:  This whol e process that we are
di scussi ng now applies only to comercial products
and equi prment that we purchase. What about
equi pnment that we devel op in-house? Most of us are
doi ng that right now

URATANI :  You nean the synthesizer?

EMRAN:  Yes, we built our own synthesizer
our own analyzers, and so forth. So, how are you
goi ng to handl e those?

URATANI :  Are they autonmated?
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EMRAN: Not necessarily. Sone are
aut omat ed.

LEUTZI NGER:  Ali, | would inmagine you
woul d probably try to have sone standard operating
procedures for any person, technician or sonmeone
who is going to run that equi prment.

EMRAN: Absol utely. Wen we devel op
anything we wite up the history for that
equi pnrent, how we developed it and so forth, and
then how we are going to operate it.

LEUTZI NGER: | woul d i magi ne an inspector
who is going to come in and |look at your facility
probably woul d want to see what you have in place
for standard operating procedures.

EMRAN: So, you would look at the history
that we have and that would be satisfactory?

LEUTZINGER: | don't know if it is
satisfactory but | would imagi ne they woul d
probably want to see that.

URATANI: | don't know exactly the
specifics. | think we need to think about the
specific situation that you are tal king about. |
am not quite clear.

EMRAN. Well, the PET industry is inits

infancy. We are not stopping with FDG W are
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devel oping a I ot nore radi otracers and equi pnent to
go with these radiotracers. They could basically
be the same as an FDG unit or nodified a little
bit, and so forth. So, because of the dynamc
nature of the industry, how are we going to handle
that, how the FDA will |ook at that favorably
because we can't spend that nmuch tinme and effort
with equipnment that is not conmercially avail able
or conmercially invested for.

LEUTZI NGER: But, Ali, part of that is up
to you. |If you are saying that you have a facility
that is under control where you are neking a
product, it is up to you to have whatever you need
to have in place, standard operating procedure or
sonme kind of procedures that are witten down,
docunent ed, for how you are running the operation
to show that it is in control. So, part of this is
really your responsibility and i nspectors then will
probably I ook at that sort of thing and see what
you have and whether you do have sonmething in place
to show that you can maintain control of an entire
production. That would include analytica
equi pment too for QC

KASLIWAL: One other thing that | want to

poi nt out when you are sayi ng hone-nmade equi prent,
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you can make equi pnent and | don't particularly see
anything wong with that, but obviously equi pnent
performs a synthesis operation in a given fashion
for which you have a standard procedure which you
have subnmitted in the NDA and you got an approva
for. That is what is what you are going to be

i nspect ed agai nst, whether your procedures do the

i ntended job and whether that is what you have been
following. You can't make any ad hoc changes, if
that is what you are asking.

EMRAN: | agree with that but we need to
make this clear because we will agree on everything
here but the inspectors will come in, and they
don't have the background that we have with such a
nmeeting, and they will come up with persona
interpretations. So, the | anguage needs to be
clear regarding that so the inspectors wll
under st and where we are conming from

CONTI: | have a comment on the
calibration issues also. Mny of these pieces of
equi pnment have calibration paranmeters provi ded by
t he manufacturer when they are put into operation
Certainly, they are not appropriate to do each tine
one uses the equi pnent. How do you nmke that

di stinction?
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KASLIWAL: If the manufacturer is
recommendi ng that you do performthe calibration
check after you turn the equipnent on, if you are
turning the equi prrent off and turning it on in the
norning, | think you need to follow the
manuf acturer's directions.

CONTI: But in the installation could be
when you turn it on, you need to do this. Does
that mean that automatically when you turn it on
you need to do it?

KASLIWAL: It depends how t he manufacturer
is recomending it, whether on installation--I
nmean, for exanple, you do daily calibration checks.

CONTI: Yes, there are some things that we
have to do by other requirements on the basis of
our state--

KASLIWAL: Right, and if you think your
equi pnent functions wi thout a check, you know, you
need to assure us of that and, you know, we
obviously will | ook at what supporting evidence you
have for that. Certainly, if the manufacturer is
recommendi ng sonet hing, you need to follow that.

CONTI: | would think it would be focused
primarily on preventive maintenance issues or

routi ne checki ng of equipnent.
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KASLIWAL: Right. See, routine--it
depends on what equi pnment. You know, | don't want
to make bl ank--it depends on what equi pnent. You
could set up your procedures to do periodic--but,
you know, you have to have that in the witten
docunent and follow that but it is up to you how
you set it up. | mean, there is guidance avail able
from USP, from manufacturers, from FDA gui dances in
general. | nean, in the literature there are
gui dances avai l abl e.

WATKINS: Len Watkins, fromthe University
of lowa. Could you give us sone exanpl es of your
high and low linmts, for exanple, in the synthesis
nodul e? What sort of paraneters are you expecting
us go |l ook at there? WMbst of the pressures and
tenperatures are controlled. W don't have limts
per se.

URATANI : So, you are saying that you
don't have limts for high and | ow t enperature?

WATKINS: |If we are doing hydrolysis and
we do it at 130 degrees; we don't do it at 100 or
150.

KASLIWAL: | nean, | don't think anyone
would intentionally do it. The intent here is if

your heater goes wong, and you are doing it at 170
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136
degrees or 180 you ought to be able to capture
t hat .

WATSON:  Well, | know you have a probl em
with final product analysis. It seems to ne that
that is the inmportant issue, does the product you
get at the end have any differences? Wether the
tenperature is 125 or 135 the product you get is
still the same.

KASLI WAL: Right, and what | am saying is,
I mean, there are in-process controls that are
meani ngful and there are in-process controls that
may not be neani ngful and you will define that in
your application and you follow that.

WATSON: | just bring it up because you

say high and low limts--

KASLIWAL: I n sugar molecule, |I nean, if
you wait too high for long, | mean, you will form
caranel . Right?

WATSON: Absolutely, and you won't get
your product.

LEUTZI NGER: | just wanted to conment that
we are not suggesting that every single operating
parameter needs to be controlled and adjusted on a
daily basis. You need to identify the critica

operating in-process and process controls, and
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those are the ones for which limts need to be set.

JACKSON: Mark Jackson, GE Medica
Systens. As long as we are tal king about
equi pnent, | would like to ask about the software
aspect of the quality control equi prent and what
type of validation will be required on the software
conpared to normal pharnmaceutical requirenents for
sonmething |i ke chromatography software. WIIl you
hold us to the sane standard? W will have a three
to five year grace period to bring the software
val idations up to normal pharnmaceutical specs, or
what will be the FDA's intention on that?

URATANI: Well, as | stated at the very
begi nning, if that software is available right now,
if it is common software, | expect you to have it
but we do understand that there will be a delay in

conpliance with respect to the software validation,

and we will exercise our regulatory discretion on
that and will allow you sone time to conme up to
speed.

JACKSON: Thank you.

KASLIWAL: Can | also comment? | nean,
you may have three to five years anyway to becone
conpliant--

[ Laught er]
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MOSLEY: | ama little confused. David
Mosl ey, Eli Lilly. M understandi ng was that
radi ol ogy software was exenpt by the 1978 Act of
Congress. Could you pl ease specify what software
you will regulate and what you won't?

KASLI WAL:  You nean radi ol ogy i magi ng?

MOSLEY: Yes, and related software.

KASLIWAL: | don't think so.

LEEDHAM Dr. Mosley, | think what you are
tal ki ng about here is radiology software that was
used with caneras and devices on the market for
nmedi cal devices prior to 1976. Wat we are talking
about here is not classified as a nedical device;
it is classified as part of the manufacturing
process, manufacturing equi pnent. Therefore, it is
a different issue.

HUNG So, is it fair to say that as |ong
as we follow the manufacturer's instruction in
ternms of the usage, in terns of the calibration of
the equi pnment that will be okay with the FDA? It
may not be the sane as what you say in the
gui dance. In what way does it differ? Could you
point to it? Like you say, it depends on the
equi pnment ?

CHALY: | am Thomas Chaly, from Northshore
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University Hospital. This is regarding the black
box and the validation that you are tal king about.
Most of the black boxes that are avail able are
conpletely controlled and the only thing you can do
there is a validation of your own, saying that you
can take the tenperature, whatever it is, using
separate control once in a while. The main thing
is the quality of the product that is produced. W
can validate the machine on the basis of the
quality of the product that is produced.

URATANI : Basically, we are saying that
you qualify the process of producing the FDG let's
say, and it will be a production process
val i dati on.

CHALY: Because it is very difficult for
us to check at each step what pressure is there and
what tenperature is there. It will be hard to do
that. The only thing that we can do is we can
wite up a validation procedure in our center based
on the equi pment that we have, and then we can
follow that one in our center, and the nain
val i dation should be based on the product that is
produced by the instrunent.

URATANI: Yes, and this is going to be

di scussed | ater on.
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BARRIO. W have a common denom nator here
in regards to the previous discussion. You know,
we would | ove to see sone sort of SOP for whatever
i nstrument, production process or whatever will
suffice, and the validation based on the quality
control of the final product, and yields being
reasonabl e coul d be the other side of the coin of
cour se.

| appreciate the comment in regards to
critical elenments of quality control. The
synthesis procedure has to be controlled and
under st ood, you know, who wants to operate with an
HPLC that doesn't work? W need to nake sure, you
know, that the apparatus is working. However, the
word "critical" | think nmay have different
interpretations because the | anguage in this
docunment nay be contradicting that description of
"critical." For exanple, you wonder, in |ine 550,
what the tenperature and humidity of the dry heat
oven refrigerator/freezing and i ncubator woul d do
for synthesis of FDG  You know, clearly, it nmay be
i mportant if you have your precursor standing in
that freezer and the freezer is not working anynore
but you clearly will now. It will be obvious to

anyone. But the thing that scares everyone is if
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one doesn't have witten records about the
tenperature, the freezer or the refrigerator, what
is going to happen? Those are the kinds of issues
that are inmportant. | think if we define very
clearly in witing that we are tal ki ng about
standard operating procedures, certain performance
for anal ytical equipnent or synthesis will suffice,
I think we will understand that |anguage very well
I think it would be hel pful to have these
statenments in and renpve anything that appears to
be essentially superficial or unnecessary because
t hat produces sone disconfort in all of us who read
this.

LEUTZI NGER: We are only interested in
those paraneters that, like for an HPLC or GC or
ot her anal ytical equipnent--we are only interested
in the fact that your machine works. First of all
you really should have sone sort of maintenance
programto nmake sure that you keep all that
equi pnent working. | am an anal ytical chem st, and
it is very easy to tell, for exanple, weeks before
that your instrunent is starting to degrade and you
shoul d have sone sort of track record, keeping
track of the results on your instrunent.

The advantage of having a standard
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operating procedure partly satisfies that, those
particul ar needs, and you should follow that. But
the Gws, as far as | am concerned, have to do with
you docunent what you do and you do what you
docunent. | think that is what the whol e business
of good manufacturing practice is in nmy estimation.

So, standard operating procedures are
really inmportant because it gives you a road map
t hrough the use of your equipnent and it really
hel ps you to prevent surprises. Nobody is
interested in surprises. You don't want a
surprise. As long as you follow those procedures
and are diligent about mai ntenance, then | think
you will minimze those procedures and | think that
is all really that we care about in the FDA, that
you have sonmething in place that shows that you
have a production process that is under control
and | think that is really what it cones down to
and | think that is what any inspector who is
| ooking at your facility is going to be interested
in.

BARRI O Yes, | appreciate that. | think
that is exactly what logic will indicate and that
is what we already do. Essentially, we all know,

what ever system we have, whether the systens are
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wor king or not; the quality control equipment is
working or not. | amtalking about sone extra
docunent ation that appears to be required in sone
ci rcunstances that may not really necessarily
conformto your general discussion

CHALY: Thomas Chaly, from Northshore.
don't think that the tenperature and humidity and
dry heat validating is necessary on a daily basis
for a dry oven. | don't know whether that is
essential. |If you validate once in a while and you
check the performance of that, that should be nore
t han enough.

Anot her thing | don't understand is prior
to use the analysis should make sure that the GC
systemis functioning correctly. | don't know what
you nean by that. Wat do we have to do for that?

URATANI :  Which |ine?

CHALY: It is on page 13, 563, prior to
its use, the anal yst should make sure that the GC
systemis functioning correctly. Wat do you nean
by that? | don't understand that? W validate the
GC.

KASLI WAL:  You val i date the nethod.

CHALY: The nmethod, right.

KASLIWAL: And t hen when you perform what
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if the GCis not working? Were does that
val i dation go then?
CHALY: No, what we do is we validate CC
and every day we performthe analysis of the

sanple, and if you see sonething abnormal, then we

will validate again. |If we see the sane thing and
we are getting an expected result, | don't see the
need--1 don't understand why the equi pnent has to

be verifi ed.

LEEDHAM Do you have a starter procedure
for when you start the equipnment in the norning or
when you are using the equi pment?

CHALY: If it is turned on, there is a
procedure.

LEEDHAM And are there any paraneters you
need to check before perforn ng--

CHALY: We have to meke sure that all the
gases are flowing. W have flow gauges on each gas
tank. Those things we can check, but you are
stating here with this sentence, prior to its use,

t he anal yst should make sure that the GC systemis
functioning. So, we have to do sonething to
performthat?

LEUTZI NGER: How do you know that it is

wor ki ng properly fromday to day?
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CHALY: By inserting a sanple, we can see
t hat .

LEUTZI NGER: Maybe that in itself, sone
sort of an initial sanple, can serve as a neans. |
mean, we usually ask for a systemsuitability test
whi ch neans there is a standard that you would
inject into the GC, HPLC or whatever--

CHALY: You are saying that we ought to
insert a standard--

LEUTZI NGER: We generally ask that. That
could be at the beginning of the day. See, the
whole idea is it gets back to how do you know. |
guess you know because the peak has the sane
retention time--

CHALY: Yes--

LEUTZI NGER:  So, what happens if it
doesn't have the sanme retention time? Then what do
you do?

CHALY: If it doesn't have the sane
retention tinme, then we will go back and validate
agai n before we do the anal ysis.

LEUTZI NGER:  Well, the idea of having a
systemsuitability test is partially tied to this
i dea of mmi ntenance of the chronmatograph

CHALY: The problemis that we are not
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just doing GC alone; we are doing HPLC, we are
doing TLC, we are doing ten different tests and if
you are insisting that we have to do testing for
each individual equiprment like this, there will be
a pile of docunments that we have to submit every
day.

LEUTZI NCER:  Yes, | understand the
problem Possibly you can work it out. | don't
think I have any problemwi th having sort of a
suitability test built into the actual test run
that you do.

CHALY: We have an operating procedure and
we have a validation procedure. W do all these
things, and we are testing this equipnent |ike our
operating procedure, once in six nmonths or
sonmething |like that. |If we see sonething abnormal,
we do it right away.

LEUTZI NGER:  Well, | amglad you do that.

CHALY: That is why | am saying this kind
of sentence will be confusing.

LEUTZI NCER: Well, it is because in the
analytical field we generally ask people to have a
systemsuitability test. Most analytica
| aboratories do, in fact, have some kind of a

system suitability test for whatever equi pnment they
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have. It is part of maintenance. It is a
mai nt enance kind of program but there is
flexibility in this thing so you can work it
t hrough, say, you have records every day of runs
that you meke and you can somehow work your system
suitability testing all within the sanme busi ness of
runni ng the sanple.

ZI GLER: El don, what woul d you expect to
see in a systemsuitability for a gas
chr omat ograph?

LEUTZI NGER: For exanple, you m ght see
the intensity of the peak at a certain standard of
expectation. You m ght see, say, the peak wi dth--

ZIGLER: You nean in ternms of the nunber
of injections, that sort of thing. Wuld you
expect nore from an injection?

LEUTZI NGER:  Well, this is always a
problem If you run an anal ytical |aboratory day
by day it is easier because you see its perfornmance
day by day, keep a | og book of it. You keep a |og
book of it. You see how the instrunent is
perform ng day by day. You can recognize right
away if there is sonme kind of a problem At the
begi nning of the day, usually a good anal ytica

| aboratory will have sone sort of a system
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suitability test, a very sinple test where you are
just looking at, say, intensity of a peak that is
com ng out or the peak wi dth, shape, you know, do
you see sone irregularities in the shape of things?
I would think you would want to know that before
you put a sanple through there and all of a sudden,
hey, ny machine isn't working anynore, so what am
going to do with the sanple? Maybe your product is
perfectly good but you wouldn't know it fromthe
chromatogram  The chromat ogram | ooks bad. |Is that
because the product is bad or is that because the
analytical run is bad? So, you have sone idea of
what that is before you go in there and can avoid
all this problemof, well, what am| going to do
with this product now? | have to release it but
the chromat ogram says there is sonething wong with
it.

CONTI:  Another way to potentially handle
sone of these issues is to work it into a QA
programthat we tal ked about earlier, as opposed to
doing it on a daily basis for a very infrequent
occurrence, again going back to track record issues
on the pieces of equipnent that you have.

LEUTZI NGER: Yes, very definitely there

shoul d be a track record. Any good anal ytica
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| aboratory is going to keep a good track record, a
book of chromatograns. That is what | do, a bunch
of chromat ograms day by day so you know exactly how
it is performng.

CONTI : Going back to sonething tangibl e,
and maybe some of us renenber in hospitals, if you
| ook at a paraneter of hospital perfornmance
activity, let's say nunber of x-ray filns that are
replicated, and if you gather the data and show
that the frequency is X and you set a threshold,
and if it goes above that you then |l ook at that as
a performance criteria and you follow that unti
the problens are corrected, but you don't
necessarily have to do it all the tine for every
single run. You look at it, in the event that it
does happen, whether it exceeds a threshold that
you expect.

LEUTZINGER: Right. | wouldn't recomrend
t hat necessarily you have to do it every tinme you
run a chromatograph but you can do it at the
begi nning of the day if you know that you are going
to have a whol e bunch of analytical work to do on
that particular day. You could do it early so if
you knew that there was sonething wong with your

i nstrument you could avoid having to go through the
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whol e day making these things and then wind up not
knowi ng what to do with them It mght give you
some lead tine to get the instrunents fixed. So,
you woul dn't have to do it every tinme you run the
chromat ograph but you could do it at the begi nning
of the day, for exanple, on a heavy day.

CONTlI: In large neasure, the regulation
shoul d sort of say that the facility should adopt
an appropriate quality assurance programthat neets
t he needs and expectations of the equi pnment being
used in that facility, and the known track record
of activities in that facility.

LEUTZINGER: | think that really would be
a great idea, yes.

CONTI :  But you would have a | ot of
flexibility to set up your own program and you
don't have to deal with whether | connected the
tubes properly if you don't feel that is
appropriate.

LEUTZI NCER:  Yes, whatever it takes, and
that is all a part of showi ng the inspector that,
say, your facility is working under control

KASLIWAL: | just want to point out that
generally nmost quality control procedures would be

approved as part of your application, and you need
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to describe exactly what you need to do for the

quality control

DUFFY:

and you need to follow that.

I think

suggesti ng--by the way, |

| ooks from over

am Eric Duffy,

there; | didn't

| am hearing that you are

amgetting some dirty

identify nyself. |

with the chem stry division. W

m ght revise the guidance to specifically say that

an appropriate program shoul d be established that

on a periodic basis this should be done. Is that

what you are suggesting?

CONTI :

| am suggesting that a facility

shoul d defi ne what should be done.

advi sement

DUFFY:

and consi der

Right, we will

t ake that under

sone revi sions here. | did

hear one specific one under tenperature contro

recordi ng devices, that it

day and the suggestion, |

be done

bel i eve,

| ess frequently than that would be

t enperature cont rol

CONTI :

But if you don't

problemin ten

you need to nmonitor that every day

or once every six nonths,

reasonabl e peri od.

wor di ng

DUFFY:

t hi nk.

Ve will

on every work
was that maybe
appropriate.
have a

years, whether

or once a year

you shoul d have sone

consi der

some alternative
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CHALY: Thomas Chaly again, from

Northshore. | think there is no problemin taking
GC. | agree with you that GC should performvery
well, and we are doing the best we can to do that

one. But the problemis that we don't have just
the GC, we have HPLC, we have TLC, we have
osmolarity. Al of this, if we have to validate,
that is too nuch for one person to do.

LEUTZI NGER: We are not asking you to do
that every time you do--

CHALY: No, to test the nachine on a daily
basis is too much to ask.

LEUTZI NGER: Like | said, do you have to
use all those particular instruments on the sane
day?

CHALY:  Yes.

LEUTZI NGER: Maybe the idea of the QA
programis sonething that is applicable in a
situation |like this.

CHALY: Because then we have to check--

LEUTZI NGER: W are not asking you to do
anyt hi ng unr easonabl e.

CHALY: No, no, no, | conpletely agree
with you that the machi ne should be working. The

GC should be working, but it is quite unnecessary
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to check every day. Now, if we see that one peak
is not comng in the right place, then we will go
back and definitely check what is wong with the
machine. We will repeat that.
LEUTZI NGER:  Yes, | believe you.

CHALY: Thank you.

ZI LER: Brenda, | have one question on
line 581, under dose calibrators. It nmentions the
use of the word "printout.” Do you nmean literally

that the machi ne nust make a printout?

URATANI:  Well, | don't think there is
such a requirenent.

KASLI WAL: Can you repeat that?

ZIGLER: On line 581, under dose
calibrators, you nmention that the device nust be
capable of a printout. Do you really nean a
printout?

KASLIWAL:  Some kind of autonated--

ZIGLER: Can we just read the display and
wite it down?

DUFFY: We are tal ki ng about output.

ZI GLER:  Thank you.

JACKSON:  Mark Jackson, GE Medica
Systens. Can | just ask, Eldon, the suitability

tests for each one of these instrunents are in the
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USP for each one of these quality control tests,
and in the chromatography section is the
suitability and reliability check a way of doing
it, and the procedure is already witten for nost
of these things, and those will be good enough if
we follow those, do you think?

LEUTZI NGER: Possibly. It depends on what
the test is intended for. Al right?

JACKSON: Exactly for these instruments?
The quality check for each daily test, or whatever,
in the USP and t he chromat ography gui dance- -

LEUTZI NGER:  Yes.

JACKSON: --suitability for a TLC scanner
a GC, an HPLC, and | just think they should refer
to that in witing their standard operating
procedures.

LEUTZI NGER: | am glad that you have noted
the GC chapter of the USP, that is very good.

URATANI :  Moving on in the interest of
time, let's go to production and process
validation. So, basically, for process validation
what we are requiring is that you establish
procedures and specifications, and with regard to
producti on, we give sonme detail about the master

production record and batch production records.
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For production process validation

you can do it

either retrospective, prospective or concurrent.

Is there any question on that?

think it is

expl ai ned pretty well in the guidance.

BROWNLEE: January Brownl ee, from SYNCOR

Most of the current docunments on process

validation--1 amreferring to ones |like from CDRH

i nternati onal docunents from | SO,

t he gl obal

har moni zati on test docunment on process validation

whi ch, by the way, is the one that tal ks about 1Q

OQ and PQ quite extensively, al

of these docunents

go on to define process validation as sonething

t hat needs to be done when you cannot 100 percent

test and inspect the finished product to verify

that the process was valid. Here,

we have a

product where we are getting one vial, we are

testing it every time and so, in essence, every

time we make a batch we are validating that that

process is effective. It |eaves nme wondering why

we need to go back and do a retrospective

val i dati on when, in fact, we have validated the

process with every single batch because we are

doi ng 100 percent test inspection on every batch

URATANI: Well, the principle of GW is to

build quality into the process.

think a | ot of
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tinmes with the end product testing you m ght not be
able to see everything. Plus, another thing that |
would Iike to point out is that you sone of you
have requests for release of the product, sonme of

t hose PET products with very short half-life, Iike
C-11, and you want to be able to inject it into the
patients without finishing all the end product
testing. For this, | think that you really need to
have a validation process.

BROWNLEE: \What kinds of things will you
be |l ooking for then in a retrospective validation?

URATANI: I n a retrospective validation
basically, we are |looking at the established
hi story of your manufacturing process. So, you
will have to do a conprehensive review of your
accunul at ed dat a- -

BROWNLEE: Which would still be the fina
test results.

URATANI : --and show that that particular
process that you have cunmul ative data on is capable
of producing results that neet the specification
and produce a quality product, but then it should
have a witten procedure so that we know what you
are validating agai nst because whatever data you

accurul ate over, say, the last two years, you m ght
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have changed the procedure several tines, and

what ever procedure you are using currently, that is
the retrospective validation that we are | ooking
at .

KASLI WAL: Brenda, maybe if | can clarify
alittle bit here. Wiether you want to do
prospective validation or this other validation is
really up to you. It is a provision provided to
you in case you want to do that. But if you want
to make three batches and do that kind of approach
that is fine. |In ternms of what you are testing,
val i dation should incorporate conplete testing
because not every test is a finished product test.
You are not conpleting every test prior to rel ease,
not necessarily. Okay?

BROWNLEE: What ot her kinds of tests then
woul d you be | ooking for?

KASLI WAL: For exanple, let's say in FDG
li ke a chl oroxyglucose test so validation batches
shoul d have data on those which you are not
necessarily doing.

CONTI:  Again, those things could be done
under a quality assurance program where you
periodically check these types of paraneters, not

necessarily to validate process control but to
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assure that you are going to produce the product
given the fact that you are testing each end
product. So, if your track record denonstrates
that it is below a certain threshold established in
your QA program there is no need to do this very
frequently and then one can skip and | ook at
di fferent portions of the process on a periodic
basis, again, integrated into the sane quality
assurance program

KASLI WAL: After the initial, yes.

SWANSON: | think one of the areas that
t he gui dance docunent is deficient in, and we could
use some gui dance on, is that it doesn't clearly
address those types of things that we ought to be
| ooking at in validation studies versus what we
ought to be looking at on routine batch quality
control. It is sonething that we went into a fair
anount of detail on in the USP chapter and it just
did not get brought forth into this docunent. |
think that, in fact, is some pretty good gui dance
that the community could benefit from

HUNG | have a question about the batch
record. |If you decided to use the conputer to keep
t he records, how nuch do we have to stick to the 21

CFR Part 11, tal king about electronic records? Do
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we need to verify the conputer systemto make sure
that it can performthe job, and also the issue
brought up this norning about the tine stanp and
audit trail systenf

URATANI :  The batch records, | think right
now there is comrercial software avail abl e which
you can add on to the existing conputer program
whi ch has an audit trail capability.

HUNG  But do we need to verify the
comrercially avail abl e software to nake sure that
it can do the job?

URATANI:  Well, | guess you do. | think
you do have to verify anything you buy. You want
to make sure that it is doing the job

HUNG So, any conmercially avail able
system that would be recomended by the FDA? |If
so, could you be nore specific and nention those
names?

URATANI: | don't think we are in a
position to recommend any brand nane. But | know
there are conmercial prograns avail abl e.

BUHAY: N ck Buhay, fromthe GW Division.
Part 11 addresses the preparation of electronic
records. So, wherever an electronic record is used

in conplying with the requirenment, the Part 11
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applies. There are a |l ot of these specific
requirenents within Part 11 for what a systemthat
produces el ectronic record ought to have, and one
of themis use of an audit trail. This is a new
regulation. In terms of finding out the kinds of
systens that are in use, the industry that prepares
these prograns is very nmuch in the node of
i nvestigating how they can conply and produce
products that they can supply that will conmply. W
have a program and a person is dedicated full-time
to working with that industry and working with the
user industry to cone up with rational judgments on
nmeeting those requirenents.

In the nmeantinme, we are in a situation of
recogni zing the status of the new regul ation
| egacy systens and al so responses that are going to
be--the technology that will respond in devel opi ng
programs that will produce and neet the
requi renments. So, we are just suspending
enforcenent in a very bureaucratic way. W are
very much tolerating and | ooking at what efforts
are being made, and just sinply | ooking for the
industry to respond to this new requirenent while
we, ourselves, are assessing it.

There is a program for generating gui dance
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inthis area that is going on and separately you
shoul d be seeing those in terns of these
requi renents, tinme stanping and should it be in
Greenwich tine or should it be in local time, and
all the other issues, validation if you transmt a
record through the internet, how does that inpact
on the validation of that program because of the
way the internet operates, and all those other
issues. We are trying to face those one by one as
they come up.

MATTMULLER: Steve Mattnuller, from

Kettering Clinical Center. This is for Brenda. In
regards to software systenms, as a snmall |ab, as you
can well imagine, we haven't spent $30,000 for HP
software for GC that is validated. | am

encouraged, in the guidance docunent, that you talk
about if your conputer system can operate your FDG
synthesis box three tines the same way in a row,
then that is considered validation. Wuld that
same test then be applicable to, say, my GC or ny
TLC unit?

URATANI :  Yes, except the conputer--well
there are two parts to it. You know, you are
tal ki ng about conputer validation of the process

using a GC or the black box or the HPLC, but there
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is also another part which has to do with conputer
val idation of Part 11 conpliance of record keeping,
which is a separate issue

As far as record keeping is concerned, we
want the software to have the capability that the
records cannot be deleted so that corrections nmade
to records have history of what is being changed.
That is different than the other conputer
val idation that you are tal king about which has to
do with the process. Whether the process is able
to produce a result is different.

ZI GLER: Brenda, can | make a coment
about process validation in general again?

URATANI :  Yes.

ZIGER | wanted to reenphasi ze a point
that was nmade at the m crophone a second ago, and
this is one of the key things that separates PET
fromtraditional pharmaceuticals, and that is we
meke one vial and we test 100 percent our products.
That brings a level of control that is higher than
where you only test a certain portion of multiple
vials. Al | want to say is that the process
val i dati on expectation should be reduced
accordingly because of that. W need to build

quality into our products. There is no doubt about
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that. It just needs to be conmmensurate with the
fact that we are testing 100 percent of our end
products.

| also wanted to repeat my comment earlier
about when we deal with these definitions of
validation, verification and qualification,
suitability, they all need to be done in one
context; they can't be separately defined, they
have to be defined together

KASLI WAL: Just a comment on that, you
know, for the nobst part | agree with what you are
sayi ng but understand al so there are instances, for
exanple, in sterility you don't finish that,
al t hough there is an alternate nethod but let's say
with C-13 you may not be able to finish. So, there
is sone | evel of previous control and validation
It may be a different kind.

MATTMULLER: | have a foll owup question
to ny previous one. For a specific exanple of our
GC, we run a standard three tines and get the sane
result each tinme and we print it out three tines.
Woul d that then be sufficient as far as satisfying
your concerns for having a record that wasn't
nodi fied, corrected or changed afterwards? If we

have a hard copy printed record of everything that



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

the software system coll ected, analyzed and printed

out ?

URATANI : | think so.

KASLIWAL: If you maintain a hard copy,
then your electronic trail issues go away.

SWANSON: | have a question related to a
statement on lines 880 to 887, dealing with batch
record. It says the batch record should be a check
list docunenting that all processing steps and
their controls were carried out, tined events
occurred within specifications, heating steps
occurred at the specified tenperatures, and
i ngredi ents were properly transferred into the
reaction vessel. In order to docunment that certain
of these things occurred, like ingredients did in
fact transfer into the different reaction vessels,
woul d require that we actually observe the process,
which is typically not possible for many of the
synthesis units and would certainly create a
radi ati on exposure concern.

URATANI: | think you do the production
every time and you know the process intimately, so
you shoul d be the one who determ nes whether it is
feasi bl e or not because what we are putting in here

coul d be general, and naybe we did not take into
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account the radiation concern. You should be the
one to tell us whether that is feasible.

SWANSON: I n essence, that is what we are
telling you.

URATANI :  Ckay, | got it.

HUNG  Sone of the conmercially avail able
bl ack boxes actually have that kind of in-progress
control so you should be able to observe that
progress w thout even having to open up the bl ack
box. It is all docunented in a real-time manner.

URATANI: Right. | guess it depends on
t he equi pnent that you use. Sone is nore
sophi sticated than other. Sone may be able to tel
you right away and for sone, | don't know if you
have to do sonething else to know what is going on.
So, it is on a case by case basis and you know your
process better than us, so you are the one to tel
us.

KEPPLER: | think one of the issues though
is that it is not as if we are going to stop the
production process and continue on if one of the
transfers didn't occur. So, to watch it and to
observe a transfer occurring isn't going to change
anything. It either finishes and has a product at

the end, or it doesn't. | think that is what is
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m ssing here. W have all these, you know, step by
step checks that we are supposed to sign off on

t hroughout the process when whether or not it
happens won't matter because we will either have
the dose at the end or not. So, why have all these
interimchecks that this occurred at this tinme and
that it transferred appropriately when you can't
change it if it didn't?

KASLI WAL: Again it comes back to you, you
make the decision whether it is a critica
parameter to control or not.

KEPPLER: But they are specified in here
as critical paraneters.

CONTI: Again, it gets back to the issue
of if you are going to test every batch you need to
identify if there are additional paraneters that
woul d not be tested in that final batch that are
critical to the process, and only do process
control in those areas. | think that is a
reasonabl e alternative to the conplete list of
process controls that are cited here as exanples.

If you test every batch and the only other thing
you are ever worried about is chlorinated gl ucose
anal og, then if you do an appropriate quality

assurance procedure and show by track record that
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you don't have that occurring, that is it; we are
done. We don't need any other process control if
that is the only critical step. So, it should be
written generically enough that it takes into
account other PET radiotracers. So, sinply state
if you test each batch and you take into account
any other critical factors with the given
pharmaceuti cal that need to be evaluated with
process control, have the cite and put it in. End
of story.

KEPPLER: Can | ask for a definition of
critical step?

URATANI: | think critical step is for you
to define, not for us to define.

KASLIWAL: | think anything that m ght
affect the identity, purity, quality and strength
of your drug product.

KEPPLER: But that would be everything.

CONTI: That woul d not be achievabl e
through end testing, you could not get that through
end testing of the final product. That is the key.

KASLIWAL: Certain quality paranmeter you
are not testing.

CONTI: Then those are the ones you use

the process control for. That is nmy point. | am
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trying to identify which things that you are
concerned about that are going to affect patient
safety, that need to have the appropriate process
control, that are not achieved through end product
testing.

KASLIWAL: So, | don't think we have an
ar gument .

LEUTZI NGER: That is what you have to do.
| mean, you have to identify what those critica
points are. That is part of your responsibility.
These are just exanples. | nmean, it is a guidance
docunent and, after all, it is not telling you, you
have to do exactly this.

KASLI WAL: Basically, when you are
deciding that, these are the sorts of things you
may want to consider, and you may reach a
conclusion that that is not inportant.

CONTI:  Unfortunately, it is really
written towards FDG and not generically enough to
gi ve us enough flexibility to do what we see is
necessary, and it does still beg the question that
Denni s Swanson brought up earlier about what
becones de facto regul ati ons when you are dealing
with this on an inspection. Wat are they |ooking

for? The guidance is primarily focused on FDG
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LEUTZI NGER: This is a gui dance docunent.
CONTI: | understand that, but it depends
on howit is interpreted.
AXELRAD: But | think it really does
depend, and | think that we need to go back and
| ook at this. W know a fair anpunt about FDG and
how it is produced. W have witten a
sanpl e--whatever it is called, a tenplate
application and a gui dance docunment on that. So,
think that we need to clarify where we are tal king
about FDG  Maybe we can give exanpl es of what we
consider to be the critical steps so that you can
have a better understanding of how we are
determ ning what a critical step is. CObviously,
this will have to evolve so the inspectors are
gi ven gui dance or exanples of what we think are
critical steps that we think need to be documented.
CHALY: This is Thomas Chaly from
Nort hshore. There are many critical steps in the
synthesis, but if one of the critical steps fails
you won't get the product. For exanmple, | can tel
you that in one of the synthesizers that we are
using, if the sodi um hydroxi de cylinder doesn't
cone down there won't be any hydrolysis.

CONTI: But those that affect patient
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saf ety, not whether you have a final product or
not. That is the difference.

CHALY: No, what | amsaying is there
won't be any product.

CONTI: That is not necessary to nonitor
per se. So, it may be critical in terns of
actual ly producing the drug--

CHALY: Then what is critical?

CONTI: The safety of the final product--

CHALY: What is the critical point of the
synthesi s then?

CONTI: Efficacy of the final product that
is not satisfied by the end testing.

CHALY: No, what | amsaying is what is
the critical point in the synthesis then?

CONTI: | gave you an exanple of a
chlorinated species and the fact that if it doesn't
exi st --

CHALY: Chlorinated things are not found
in all FDGs.

CONTI: Well, if you have docunented that
and you have a track record, you don't necessarily
have to check that routinely. You may check it
periodically, once a year or maybe once every ten

years. The point is that whatever is not achieved
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t hrough end testing of the final product that you
are concerned about, that would affect potentially
patient safety, you can design a process control to
| ook at.

CHALY: Can you give some exanpl es of what
are the particular steps in that synthesis?

CONTI: | just gave you on, chlorinated--

CHALY: That is what | am saying, there
are many synthesizers that are not using hydrolysis
with HCL. When you use that you are expecting a
chl ori nated conpound

PARTI Cl PANT: You have to worry about
mannose.

CHALY: You have to devise a different
test for that.

CONTI: Then your facility deals with
mannose.

CHALY: No, what | amsaying is there are
not that many particular steps that you can say--

CONTlI: That is the point, there aren't
that many. That is why we feel end testing is the
way to go.

CHALY: Okay.

CONTI: Unfortunately, that is not the

consensus. \What | amtrying to say is that if
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there are other areas that are inportant we need to
i dentify them and focus any process control on
t hem

DUFFY: | just wanted to comment on the
notion that the only way of defining a critica
process paraneter is that which m ght affect
patient safety. | don't think that is really the
consensus view. Those controls that are necessary
to have the process operate as is intended is
really nore to the point, and it is verified
through end product testing. That is the notion of
val i dation and GW controls.

CONTI: So, is that any different really
than what we are saying? |If the end product
testing achi eves the sanme goal, what other
paraneters do we have to | ook at to show that the
process i s working?

DUFFY: Well, that is sonething that you
need to determ ne for your particul ar process.

This gentleman feels that, for exanple, the rate of
hydrol ysi s--the addition of hydroxide is a critica
step to effect the process properly. For your

particul ar processes you may feel that, through the
val i dation of your black box for exanple, you have

covered your bases and you need not then have
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routine in-process controls. This is sonething
that you need to determ ne on your own and have
data to substantiate. That is really all

KEPPLER: But that gets back to ny
question. You know, | think we have cone ful
circle here because it gets back to ny question
why have a process control that |looks at a critica
step, which is the tenperature of your vial, when
it is not going to change anything? At that point
it istoo late to salvage the batch

DUFFY: Well, if you nmke the
determination that it is not, in fact, inportant to
observe that, then apparently it is not a critica

operating paraneter for in-process control

AXELRAD: | feel |ike we are going around.

| amsorry | was gone for sone period of tinme, but

somehow we seemto be going in circles here.

think that we need to get comments. | think we

have been hearing a bunch, and | assune there were

many nore while | was gone, on the specific things

in here that we may have identified as critica

paraneters or as exanples of critical paraneters

t hat people don't believe are critical paraneters.
I think that, because different PET

centers use different processes, we can't identify
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for every single process exactly what the critica
paranmeters are. But we ought to certainly not put
in here something that really is never a critica
paranmeter, and we ought to be able to give exanples
of things that are critical paraneters for certain
ki nds of processes and maybe explain themin
context of whatever process. |If you are using a
chlorination process, this is a critical step; if
you are using hydrolysis, then this is a critica
step; if you are using this other process, we can
gi ve sone other exanples. Anyway, | think we
shoul d nmove on because | think we have gone around
and around on this.

DUFFY: | woul d rmake just one conment j ust
to close on that, in the approval process you
interact with the FDA staff and it is through that
interaction that an agreenment is reached on what
critical process controls are appropriate and what
the batch record is going to | ook like. So, there
is an opportunity for dial ogue and presenting
justification for establishing a particular batch
record and process controls.

ZI GLER: Jane, could | ask a question
about batch records? As | read the guidance, it

|l ooks to ne |ike what the intention was is that the
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master fornmulary, master control record would be a
very detail ed docunent that would basically
descri be everything, whereas the batch process and
control record would be sonething that woul d be,
you know, basically the information pertinent to
that particular batch, nmuch shorter and nore
concise. |Is that the intention? Am/| reading that
correctly?

URATANI : No, the master production record
actually is a tenplate for the batch production
record. So, essentially they are the sane, except
that the batch record will have the executed steps
in when you are actually doing the production of
the batch. Plus, also the batch record normally
i ncludes the testing data, the conpl ete production
of that batch.

ZI LER:  So, they would | ook the sane
except for blanks that you would fill out.

URATANI :  Yes.

KASLIWAL: And your batch record will also
contain the results of finished product testing.

ZIGLER: Sure. | have another question on
line 1013 where it tal ks about the sterilizing
filtration. It is on page 23, line 1013. It notes

that you shoul d conduct an integrity test on the
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176
incoming filters before release for use, if | read
that correctly. Those filters very rarely fail. |
mean, there are cases of them when they fail but it
woul d be very difficult to pick one out beforehand.
So, | don't think it would really add anything to
require us to do an integrity test on themprior to
use. Now, once we use them of course, we test
every one of themand that is where we pick up
probl ems and undergo reprocessing as necessary.

But | think testing fromthat | ot ahead of time to
release it for use, if I amreading that
correctly--

KASLIWAL: | think part of this, if |
remenber--1 wish Dr. Hussong was here, but in part
it is because you are maki ng sub-batches where, in
order to rel ease the sub-batch, you may not be
doing filter integrity testing to control the | ot
of those filters.

ZIGLER: | guess | am nore thinking al ong
the lines of an FDG, but that may be the case and
that may be why it canme up.

URATANI : | think even though in the USP
Dr. Hussong has written, basically that is what we
have incorporated, his draft into our docunent.

But, for exanple for FDG just do the testing after
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t he production because the integrity bubble points
shoul d be able to tell you whether your filter is
i ntegral or not.

ZI GLER:  Thank you.

URATANI:  Dr. Barrio, do you have any
coment s?

BARRIO. Only one, the paragraph that we
have been di scussi ng extensively, you nonitor the
process and, therefore, you will ensure that your
product is going to be okay. In fact, what we
normally do is we have a standard operating
procedure and we know how the system works, and
then we do the synthesis and if it doesn't work
then we go and check the process in order to see
where the problemconmes from In the way it is
written, | mean it is perfectly all right to
monitor all these processes but not necessarily
during the process of synthesis but, rather, if the
synthesis really does not give you what you want.
That is when you go back and find out what your
problemis or came from O course, you will be
goi ng through all these processes to find out. For
that, your standard operating procedure is that you
know your system works and everything el se and you

don't nonitor the systemduring the reaction; you
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do it afterwards.

URATANI:  We hear you. | think the next
one we should go to is the |aboratory control
Wth regard to | aboratory control, we have end
product rel ease test.

KEPPLER: Brenda, we skipped control of
components.

URATANI:  Oh, control of conponents?

KEPPLER: W ski pped that section

URATANI :  All right, we can do control of
conponents first. Wth our new regul ation
proposed regul ation testing of solvents and
reagents is not required. Testing of any
comercial sterile pyrogen-free container closure
is not required. We only require visua
exam nation. Testing of inactive ingredients, if
they are commercially approved drug products,
testing is not required. However, for testing of
conponents yielding APl only specific ID test is
required provided that you have established the
reliability of your supplier. Oher tests are not
required provided that you have established
reliability of your supplier. Any questions about
t hat ?

HUNG | have a question about the API.
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Do you consider fluorinating fluoride as one of the
conponents that may yield API? If so, on page
17--first of all, we believe it shouldn't be

consi dered as a conponent that can yield APl but

t he exanple that you give on page 17, lines 728 to
741, in this exanple you only tal k about using COA
wi t hout nentioning the identity test. So, | just
want you to clarify the inconsistency there.

There are two questions. Number one, do
you consider F18 fluoride as a conponent that will
yield API?

KASLIWAL: I n which drug?

HUNG | am sorry?

KASLI WAL: Wi ch drug product?

HUNG  FDG for exanple

KASLIWAL:  FDG? |If you are making sodi um
chloride, yes, we will consider that as API. |If
you are making FDG, fluoride will be considered as
an internedi ate.

HUNG So, if you are tal king about naking
an FDG you will not consider it as--

KASLIWAL: That is an intermediate

HUNG Ckay. Then, on page 17 you
actually list that as one of the exanples.

KASLIWAL: | guess this is in case you are
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recei ving, not meking your own F18 but are buying
it, so you are bringing in a raw material. 1In that
scenari o, because it does yield APl it is a
conmponent which gets incorporated structurally into
APl , so what we are saying is, as part of the
identity testing, you can use your reaction base as
inactivation of the first batch as the ID test.

HUNG It is ny understanding that a
conmponent that would yield API, in addition to the
COA verification, you have to performan identity
test.

KASLIWAL: That is right.

HUNG But in the exanple there it is
simply tal ki ng about exam nation of COA but there
is no mention of an identity test, on page 17,
lines 738 through 741.

KASLIWAL: I n the guidance document?

HUNG.  Yes.

KASLIWAL: | think we do wite that in the
preanbl e so naybe we have to | ook at that.

URATANI:  Yes, we will ook at that. Any
further conments?

SWANSON:  Yes, | have a comment. Part of
the relief offered by this, and | certainly think

we appreciate it, is the ability to rely on
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certificates of analyses for many of these things,
yet we do have a problem from many vendors getting
certificates of anal yses because of their concerns
that the FDA will actually cone back and inspect
them as providing the substance for potential use
in humans. |s there any way that we can get the
FDA' s assistance in providing sone kind of
notification to these manufacturers to try to all ow
us to get nore certificates of anal yses?

DUFFY: Well, it is possible that we could
add sone things to the gui dance here that provides
some definitions. For exanple, definition of a raw
material, definition of a starting nmaterial, and a
statenent that they need not be manufactured under
GWs. That woul d probably help.

SWANSON:  Yes, sonething that we could
denonstrate to themthat would help us get
certificates of analyses and, you know, a certain
statement that that center should obtain assurance
froma vendor that the vendor will report any mgjor
changes in the manufactured item | nmean, we are
not going to get any kind of conpliance fromthe
vendors in that kind of a requirenment unless we got
some kind of a relief type of statenent.

KASLIWAL: Yes. | nean, that was put in
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there to help you choose a vendor. Understand, we
can't force a requirenent if the vendor doesn't do
it.

ZI GLER: Brenda, | have a question on line
660. It is on page 15. It says the PET center
shoul d have full accountability and traceability of
each lot. Does that mean that we have to maintain
an inventory of our raw materials as we use thenf

URATANI : No, you don't need to mmintain
an inventory. That is a difference fromthe 211

ZI GLER:  What does accountability nean
t here?

URATANI :  Accountability nmeans that you
have a history of the incomng |ot, that you
docunent which day it is received, where, who is
the supplier, the ot nunber. Mybe you give your
own | ot nunber, and whether you have done any
exam nation or testing, and after the exam nation
or testing you have reviewed those testing results
and say that it is approved for use, that kind of
record. That is all

SWANSON:  Anot her question relating to
establishing reliability of a supplier. This is on
page 16 to 17, lines 722 and 723. You say that the

reliability of the supplier's test results can be
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establ i shed by conducting i ndependent testing and
confirmation of the testing results of the first
three lots of the conponents received, and at
appropriate intervals thereafter. Does that nean
that we would confirmtesting results for all the
specifications listed on the certificate of
acceptance, or only critical ones? Wuld there be
a different way to establish reliability of a
supplier? For exanple, if we use that supplier's
materials that routinely resulted in an end product
of appropriate specifications, is that not another
way to establish the reliability?

LEUTZI NGER: Dennis, | think you are going
to have to determ ne for yourself what the
particul ar paraneters are that are listed in the
COA that are inportant. You need to have sone sort
of list of specifications or acceptance criteria
that you would use to accept sonebody's COA. |
think that is the sort of thing you have to do.

SWANSON: So, basically then we would only
test the product for those specific specifications
that we outlined as being the inportant
speci fications?

LEUTZI NGER: Yes, you need to determ ne

what that is and that is what you would want to
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follow, and that would be your standard set of
acceptance criteria, testing acceptance criteria
that you would then go about accepting that
particular |lot of material.

AXELRAD: Could we give them any gui dance
for the materials that we think are critical, what
parts of it we think need to be tested?

DUFFY: Well, | amafraid we woul d have to
have quite a |arge docunment to do that. | think we
coul d possibly add some | anguage that discusses
what El don just expressed, which would be sinply
that for your particular process the acceptance
criteria can be justified, and that those would
then be verified for acceptance of the COA

CONTI:  Another point on that, just to
repeat nyself, the end product testing actually
coul d be used as another way to confirmthe COA

LEUTZI NGER: No, not necessarily.

CONTI :  Coul d be.

LEUTZI NGER: | nean, that mght only do
i dentity, but there m ght be something else that is
in that particular |Iot of material. Maybe it is
not in the COA but you m ght not be able to detect
it or estimate it.

CONTI :  You m ght not even know about it
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or be able to test it.

LEUTZINGER: It is likely not going to be
one of your specifications that you came up with
ei t her.

DUFFY: Let nme just make it clear that we
don't necessarily agree with you that it neets the
end specifications verifies that all the conponents
woul d neet their individual specifications. W do
think that acceptance testing is necessary.

SWANSON: That is not true. | nmean, you
are saying you need to do identity testing. This
only relates to establishing your reliability in
manuf act ur e.

DUFFY: Right, right. Exactly. \What I
mean by acceptance testing is the testing that you
do yourself or the COA results that you accept from
your supplier. Do you think we need to clarify the
| anguage here on this point?

FERRIS: Aren't you saying that in an
acceptance protocol a COAis, in fact, an
acceptance test?

DUFFY:  Yes.

LEUTZINGER: It is only part of it.

CONTI: ldentity?

LEUTZI NGER: Yes. You are tal king about
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establishing the reliability of the supplier. |
mean, once they have been established as reliable
you woul dn't have to go through full testing every
time you accepted that lot. You would only do
identity testing and use the COA because then you
woul d have confidence in that particular supplier
to deliver a product that you knew woul d neet the
acceptance criteria that you were expecting.

FERRIS: So then the next lot that canme in
fromthat supplier, if you just did three runs and
everyt hing was peachy, that is not acceptable as
i ndependent confirmation?

LEUTZI NGER: Sure. | nean, that is the
begi nning. We are tal king about establishing the
reliability of the supplier to begin with, and once
t hey have been established as reliable, then you
are not going to have to go through full testing
every time that you accept that lot. All you are
going to have to do is use the COA and do an ID
test.

SI MPSON:  Norm Si npson, Col unbi a
University. Since we have the internet, could not
a facility do the testing and then broadcast that
across the net that we can all accept and refer to

that certificate of analysis?
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KASLI WAL: Absolutely, it can be done
centrally. W have said that all along.

URATANI: |If there are no nore questions
with regard to this for the tinme being, we would
like to move on and then we will take a short break
after.

FEI NMAN: | just want to nmake one point
about the raw material. M nane is Nate Fei nman.
| amwith NF Chemical. W supply a COA that
i ncludes the isotopic analysis and a chenical
analysis. Really, the only itemthat is going to
be of immediate interest is the O 18 in content,
which is normally 95 percent mininmum Beyond that,
I nean it could be 80 percent m nimum because it is
really a function of the PET center. But we do
provide it as 95 percent and that is the only
criteria that is required today, and nothing nore.

URATANI: W th regard to the O 18 nodel,
we think that the concurrent identification with
product is acceptable.

KASLIWAL: He is tal king about the content
of COA. He is saying the only thing that they are
reporting is--correct nme, is enrichment?

FEI NMAN:  No, we are reporting the

conpl ete isotopic analysis and a conpl ete chem cal
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anal ysis. But the only point that woul d be of
interest in today's world is the O-18 content,
not hing nore. You are not going to cone to ne,
nost |ikely, and say, gee, what about the fluoride
content or the iron content because it is really
not of any interest at this point. | amnot saying
it couldn't be down the road as we are | ooking at
all these paraneters, but the npst inportant
paranmeter or the only paraneter that is the O 18
content and the fact that it nmakes FDG is the
val i dati on.

DUFFY: That is really a point that was
di scussed earlier, having to do with establishing
t hose acceptance criteria which are critical for
your particular process. Yes, you are right that a
nore limted set of acceptance criteria would be
i mportant for the particular PET manufacturer, but
you apparently choose to have a nore conprehensive
COA for sone of your custoners that may need it.
Each individual needs to establish those criteria
that are inportant.

CHALY: Thomas Chaly from Northshore. On
page 23, 1022, environnmental and persona
nonitoring, environnental nmonitoring is crucial to

mai nt ai ni ng aseptic conditions. M crobiologica
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testing of the aseptic workstation should be
performed periodically. Can you clarify that nore?
Can you explain that, elaborate that?

AXELRAD: Sorry, what |ines?

CHALY: Page 23, 1024.

URATANI: Do you want to clarify?

CHALY: How often do you have to do it and
what do you expect from us?

URATANI : | think you should nake your
determ nation. You know, | would say naybe once
every two weeks at |east.

CHALY: Once every two weeks?

URATANI :  Yes. Also, depending--yes,
thi nk once every two weeks.

CHALY: Because you certify every six
nont hs the | aninar flow hood from outside vendor
and, you know, if we have to do this--

URATANI:  No, | amtalking about the
nm cr obi ol ogi cal nonitoring.

CHALY: No, | amtal king about the
environnent. | amtal king about the | am nar flow
hood. You want to do that on a regular basis? |Is
that what you are sayi ng?

URATANI : Not regular basis, periodically.

CHALY: How often?
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KASLIWAL: | think you m ght want to refer
to the USP chapter and that actually says weekly,
believe it or not.

CHALY: | think that is a little too nuch.
Weekly testing--

KASLIWAL:  But | think the bottomline is
you design your programthat works for you. |f you
have established procedures--

CHALY: Can we have it established
according to our SOP?

PARTI Cl PANT: [ Not at m crophone;

i naudi bl e] .

AXELRAD: If that is all on contents and
conmposition, we are going to take a very short, |
hope five-mnute break and then reconvene.

[Brief recess]

AXELRAD: | understand that sonme people
have flights to catch, and what | think | would
like to do is spend a few m nutes on sterility and
pyrogenicity which, | gather, hasn't been covered
yet. Then | want to cover the IND research issue.
Then we can go back and pick up any of the other
i ssues in the guidance that haven't been covered
yet, but | know that sone of the people from AM

have flights to catch and so they would |ike to be
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here for the IND and research discussion. So, if
that is an okay plan, why don't we do sterility and
pyrogenicity testing?

URATANI :  Any comments on sterility and
endot oxin tests?

AXELRAD: Sonebody identified that but
maybe they left.

BROMWNLEE: | am Jan Brownl ee, from SYNCOR
In the USP it says that if you are doing multiple
runs in one day you can do one sterility test on
say, the first batch and that that would then
indicate the sterility of the other batches done on
that same day, assuming that all of the parts and
all of the other conditions stay the same. Wuld
it be possible then to do that with the production
of PET drugs, like FDG? |f you are doing three
runs, to just do sterility testing on the first run
t hat was done that day?

URATANI: | think you will have to submt
it in your application and if it is approved, then
that will be okay.

KASLIWAL: | think the key is it is
possible to do that; | think we did wite it that
way, but which batch you will test has to be

defined in your application. So, that batch has to
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be defined, that you are going to do the very first
batch or you are going to do the |last batch. What
you cannot do is today you are going to do the
second batch; today you are going to--you can't do
t hat kind of thing.

BROMNLEE: As |long as we are consistent.

KASLIWAL: Right, and that has to be
defined in your application

BROMNLEE: The second question is that in
the current proposed regul ati on you are saying that
the sterility test has to be initiated within 24
hours of the run. Sonetinmes when you are doing a
run on Fridays, this is alittle bit inpractica
and in sonme cases puts the operators at risk
because then they are going to have to handle very
hot material within those 24 hours, whereas if they
could wait--you know, they would have to cone in on
Saturday and do it too, but if they could wait
until Monday since this is really a test that you
are not going to have results for 14 days anyway,
it is already in the patient, is there really any
harmin waiting till, say, Monday to initiate that
sterility test for the batch that was nade on
Friday? Could you wait until the next work day?

KASLI WAL:  We were asking how | ong can you
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wai t .

BROMLEE: It is not going to change the
outcome. You can't recall it in either case.

KASLIWAL: Right. The schedule is
sonmething that is going to be approved as part of
your application, but | understand your comrent and
| think we can | ook at that.

AXELRAD: We are going to have to talk to
David Hussong, the sterility expert who was
involved in witing this part of it, but we can
| ook into that.

BROMLEE: OCkay. Another question we had
is that it said that if the sterility testing fails
you have to do imediate notification to the
receiving facility. 1t has been our experience
that rarely is it the product that is not sterile,
usually it has been sonmething in an operator's
techni que and, therefore, we would wonder if you
couldn't do notification follow ng investigation
and deternination of whether or not it is really
the product that is not sterile or was it sonething
el se before you did notification. Could you wait
until you have done your investigation?

URATANI:  No, | think you should notify

themright away. It mght take you a while to do
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the investigation to find out what is wong, or you
m ght never find out what is wong.

BROMLEE: Yes, but you have already
probably got seven days. |In either case, again

the outcone is going to be pretty nuch the sane.

URATANI:  We still think it is prudent for

you to notify the receiving facility right away.
Of course, maybe nothing can be done because it is
al ready adninistered into the patient.

AXELRAD: You m ght be able to be on the
| ookout earlier for problens that m ght have
arisen. | nean, the |longer you wait the harder it
is to followup.

BROWNLEE: You don't know at that point
whet her or not the product was not sterile.

DUFFY: Typically, when a sterility test
comes out positive, usually specification is
acconpl i shed and that m ght be useful for the
physician in | ooking for signs and synptons and

possi bly prescribing an appropriate treatnment.

BROMWNLEE: Right. W do those things but,

again, you are not going to get those results
i medi ately and so you are going to notify the
receiving facility but you are not going to have

any real information for themuntil after you have
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done your investigation.

DUFFY: You are correct on that point.
Think of it just as Iimtations of the particul ar
test.

BROWNLEE:  Okay.

HUNG | have a question about the pyrogen
test on page 27. The gui dance nentions the USP
General Chapter 85, the bacterial endotoxin test,
and I know that a 20-minute test is not nentioned
in that particular chapter, although the 20-m nute
test is nentioned in chapter A23, the conpoundi ng
of PET drugs. So, | am wondering whether chapter
A23, specifically tal king about the 20-m nute
pyrogen test, would be recognized by the FDA

KASLIWAL: Yes, | recall a |long discussion
on that USP. | think our viewis that the USP
chapter 85, the full-fledged pyrogen testing, is
the regul atory method. Now, if you want to do a
20-m nute test for your own assurance, it is fine
to do it but | amnot sure what the regul atory
signi ficance is here.

DUFFY: Let nme add a little bit of insight
to that, you would establish in your application a
set of acceptance tests, acceptance criteria

procedures that describe the specification. That
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constitutes what we refer to as the regulatory
speci fication. Now, you may choose to use what we
refer to as alternate tests provided that you have
some denonstration that the test is essentially
equi val ent or better. So, if you have another
nmet hod whi ch m ght be nore anenable to automation,
is faster, possibly there is a cost inplication but
it is equivalent in ternms of its capability, then
it is appropriate to use that alternate nethod.

AXELRAD: You are asking us about a
speci fic USP--

HUNG  Yes, | know.

AXELRAD: --and the question is what do we
think about that in the context of what we know
about PET.

DUFFY: | was trying to give it a nore
general spin. For A23 quick test, if you
denonstrate it to be equivalent to the 85 test,
that is fine.

AXELRAD: We can ask David about
mentioning it in the gui dance based on his
know edge of it too.

ZIGLER: Also, in the approved application
for FDG that includes a 60-m nute test but al so

rel eases the product prior to the conpletion of
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that test. So, is that another exanple of a place
where you would put that in your application and
then denonstrate it at that point?

DUFFY: That is correct. We will consider
addi ng sone wordi ng.

ZI GLER: Thank you.

WATKINS: Len Watkins, fromthe University
of lowa. The levels that we test are 0.6 EUm,

whi ch approxi mates two orders of magnitude bel ow

the acceptable limt of 175. 1In a 20-nminute test
we are dealing with an exponential--if you can see
it in 20 mnutes it is still going to be wel
within acceptable limts. | think the 20-m nute

test shoul d be accepted.

KASLIWAL: So, you think a 20-m nute test
whil e you have your 60-mnute test is still going
on?

WATKI NS:  Correct.

KASLI WAL: COkay.

WATKINS: We use this as release criteria.
Twenty minutes is the normal tinme it takes to do
nost of the tests for FDG and you can do all the
tests. You are just adding on 40 minutes totally
unnecessarily because if the thing is going to be

positive, it is going to show up in 20 m nutes.
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KASLI WAL: Yes, | think that is fine.

WATKINS: It doesn't make an unacceptabl e
product; it nmay not be as good as you would |ike.

KASLIWAL:  Right. | nean, you have two
provi sions not to do 20 mnutes at all, and since
you want to do 20 minutes, that is better than not
doing it.

WATKI NS: Several years ago we did sone
wor k, and | have nentioned this in previous
nmeetings, particularly in FDG where you have
| am nar columms. These are very efficient at
pul l'ing out endotoxism So, unless you have a huge
amount it is not very likely you will have
endot oxi n cont am nati on

COOPER: On this subject, |et us not
forget that chapter 85 al so has photonetric tests
that can be conpleted in 15 to 20 m nutes.

WATKINS: | would like to make a conment
on sterility. | have a paper where | have | ooked
at 30 consecutive batches and have done bi oburden
studies, and in 28 out of the 30 | think there is
absol utely nothing that shows up, and a m nor
anount in the other two. So, the anmount of
bacteria that are being exposed to the final filter

is negligible. Then we are doing bubble point
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tests to prove that the filter is okay. Wth the
sterility tests afterwards we are concerned about
times. Unless we do it the very second after we
get the batch to make sure we get the
shortest-lived species, this test doesn't really
mean very much. We can still do it but | think
testing it within 36 hours would be perfectly
accept abl e.

URATANI: | just want to make one
clarification to the previous question with regard
to sterility and whether you can just test the
first batch. | neglected to say on your track
record for sterility tests, if you have a good
track record and what we are allowi ng here is also
subject to review and approval. This is in
agreenent with what is in the USP

SWANSON: Just a comment, you know, a | ot
of your release requirenments address the things
that need to be done prior to rel ease, and they al
say with exception of sterility. Certainly, since
these requirenents are going to be witten for al
PET drugs and we don't know what is going to happen
down the line, it is going to be very difficult to
conplete the full official one-hour pyrogen test

for many of the PET drugs, especially C 11 etc.
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So, it is sonmething again that our guidance
docunent nmay want to get into and certainly

consi der | ooking back at sonme kind of shorter test
nmet hods, a photonetric nethod or 20-m nute rel ease
test, or something in there.

AXELRAD: Qur gui dance docunent can
certainly recognize that there are other things out
there that may, for various reasons, |ike shorter
half-life, require a conpletely different system
here, and we can certainly do that. One of the
ni ce things about a guidance docunent is that it
can be revised nore quickly if one of these other
drugs comes into nore wide use, or when we identify
i ssues associated with it the gui dance docunment can
be relatively easily changed to reflect that. W
don't have to go through the whol e rul e- maki ng
process which takes a | ot |onger

SWANSON: I f you consider this easy.

AXELRAD: Yes, well, once we get it out
there, changing it, hopefully, will not be quite as
difficult as getting it out there in the first
pl ace.

BUDI NGER: | am Tom Budi nger, from
Berkel ey in San Francisco. | amworried about the

| ast comment because there are sone generators that
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are even far nore of a problemin ternms of
sterility. W haven't been using themrecently.
The likelihood is that we m ght start using them
pretty soon. [1-122 generator. So, now we are
tal king about a three-minute half-life froma
20- hour precursor. The 20-hour precursor is
xenon-122, shipped from Canada, shipped across the
country and it could even be shipped from Europe.
We are familiar with the copper zinc generator
That is nine hours and--what?--ten mnutes. Do I
have that backwards? Anyway, | am nmeking ny point
that there are generators other than the old
rubi di um generator that are likely to cone into
use. There are about 20 generators that one could
conceive of using. So, | would hope that in the
rules we could address that forthwith and not wait
around until we have some problemwith these
generators because we know that they are there. W
have all used them They just aren't being used
t hat rnuch.

AXELRAD: What a perfect segue into the
i ssue of research and INDs. | think we can address
it forthwith by segue-ing right nowinto a
di scussion. This is witten, as everybody has sort

of recogni zed, with the understandi ng of FDG and
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the few other nore wi dely used--ML3 and sodi um
fluoride that are nore wi dely used PET drugs now.

I think there is the whol e other question
about whet her these kinds of requirenents should be
the sanme requirenents that are inmposed on drugs
that are just in research versus drugs that are
going to be studied in humans under an IND. W are
not really prepared to discuss here the whol e issue
of which drugs are going to be done under RDRC and
whi ch drugs need to be done under [ND. For
application requirenments that is a separate
di scussion, but what | would like is to hear from
you all about the problens that applying this to
research drugs or drugs under an |IND woul d present
to you, that are different or unique and different
fromthe problens that we have already di scussed
this morning and earlier this afternoon about the
gui dance as it applies to FDG and ot her drugs that
we can perceive being approved for relatively
wi despread use in the near future.

CONTI: | nade a coment earlier and
want to just repeat myself a little bit, and al so
expand on it. | think the CGWs, as such and
probably wi th subsequent nodifications, are going

to be applicable to drugs that have a fairly
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established track record of production across
facilities, with widespread famliarity with
intimate details of synthesis and nmany publications
on the clinical utilization.

I think that scenario is very different
than the new radi opharnmaceutical that nmay be under
an IND, being investigated at one or maybe two or
three institutions who all use a different
synthetic procedure; the control systems and
suppliers are all different, and things like this,
where conducting those clinical trials under any
type of rigorous CGW protocol would just not work
and, frankly, has not been necessary over the many
years that we have been doing these types of
radi ot racers under | ND

I think we nore or less feel, as a
committee at | east and certainly the audi ence can
participate, but | think the commttee basically
has a consensus that when we are at the point where
we are going to wite an NDA for a new
pharmaceutical it would be reasonable for us to be
comng into some sort of CGW conpliance in order
to achieve that NDA goal, and that may be in a late
Phase Il trial with a new radi opharmaceutical or

sonmet hing of that nature where you are now dealing
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with multiple institutional trials and there needs
to be sonme standardization in terns of the chenical
process, how the nmaterial is handled etc., etc.

But before that, there really is no need,
at least in our opinion, to have a CGW type
process when, in fact, you have so nmmny vari abl es.
That is a rather general statement but | think it

is pretty much true across the board.

AXELRAD: Let me just turn that around and

say perhaps when you know so |little about the
process and you have so many vari abl es, that would
be a nore appropriate tine to have sone sort of
CGW because you don't know what is happeni ng; you
don't know how the product is going to behave; you
don't know whether there are problens that could be
associated with getting m x-ups in conponents and
things like that.

Al'so, let me sort of turn it around and
say, okay, are you proposing nothing, that there
woul d be no Gws for research INDs, or could you
foresee sone nodified formof GWs, that there
ought to be perhaps sone kind of controls on
research and | NDs, maybe not here but sonething?
If so, what would that |ook |ike?

CONTI: | think, again, we are in
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agreenent that we have sonme sort of control. There
are sonme sort of criteria that we would have to be
able to provide this for human use. As | said, we
have a very long track record of using

radi ophar maceuti cals under IND for many, many years
in arelatively safe environnent, | would think,
and FDA has participated, clearly, in approving
those INDs and has cone a fairly good job in terms
of weeding out those that are not necessarily safe
over the years.

I think, again, we are also |looking at it
in a very focused fashion when we are doing this
new drug devel opment. We are | ooking nore
carefully at processes in order to inprove
production capability. W are trying to optim ze
We are trying to determ ne whether there are side
effects of these drugs under these types of
scenarios and under an | ND

So, | think we have a little bit different
focus conpared to the routine clinical use of a
radi opharmaceutical that is an approved drug. So,

I think we agree that there needs to be sone |evel,
but certainly not to the level that we are talking
about for these approved pharmaceutical s.

DUFFY: Let nme offer just a little bit of
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expl anation. Go ahead.

CROFT: | am Barbara Croft, fromNCl. |
wanted to say we are starting a virtual drug
conpany. So, we are quite concerned about this
because we will be paying, the U S. taxpayer will
be paying for toxicology, pharm tox., things of
this kind for these drugs. Now, at what stage do
we say this is the drug that will actually given--1
hate the word drug, by the way, in connection wth
these things, but this is the drug that wll
actually be given to the patients, and step across
that line fromwhatever this is that is not CGW
into the CGW world and still have the proof that
what we just spent our nobney on and your mnpney on
actually is the material that is going to go in the
vial in the real process down the line in Phase
and Phase |l testing? It worries ne a lot to say
sure, it is fine; you can go non-CGW up to a
certain point, but how do we know it is the same
stuff, and how will you know, and how will you
assure us that you know that it is the sane stuff?
If we can't prove it is the sanme stuff, we have to
start over. And, | would rather start fromthe
first correctly than staring over because starting

over costs twi ce as nuch noney, maybe three tines.
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BARRI O. Barbara, the point is not rel ated
to the quality of the product you will be injecting
into humans. Definitely--

AXELRAD: Why isn't it? | don't
understand why you say that it has nothing to do
with the quality of the drug.

BARRIO. Well, let ne raise sone points.
For exanple, RDRC and IND requirements at this
poi nt indicate that you have to describe your
process well. You have to indicate your quality
control, chemcal purity, radiochenm cal purity and
all the variables that are necessary, and they are
normal |y described in USP nonographs, for exanple.
But, for the nobst part, the synthesis of these
radi ophar maceuti cal s under RDRC or, perhaps |ess
likely, under I ND or advanced | NDs are not
optim zed yet.

I don't know of anybody who will
synt hesi ze a conpound for the first tinme and
produce two curies of it. W only need ten
mllicuries to do a few studies. And, we can
di scover after, you know, a few human studi es that
this is not a compound we would |ike to use. Then
we have to junp to a different one, and so on and

so forth, until in this famly there will be one or
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two that we may eventually use. Then, these are
the ones that will progress into the IND system
Then appropriate clinical trials are conducted and
the synthesis is optimzed then, at that stage, we
apply the CGWs in full as they are applied here.

We are not saying that CGWs shoul dn't be
applicable. Wat we are saying is that CGws
shoul d not be applicable in the same way that they
are applicable to drugs in the clinical domain.
think that is the only thing | amsaying. 1In no
way, absolutely no way, would we want to conpromi se
the quality of a conpound. | think that these
CGWs shoul d, absolutely should assure the quality
of the conpound to be the highest possible.

HUNG To take the same kind of approach
to a non- PET radi opharnmaceutical in terns of |IND
applications, as long as we just follow the IND
application package, the requirements and that kind
of stuff, there is really no need to requirenent
the CGW for that.

AXELRAD: There are people in the audi ence
I think, radiopharmaceutical nmanufacturers who
could speak to this and | would appreciate it if
anybody would be willing to talk to it. But CGWs

do apply to INDs for commercia
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radi opharmaceuticals. You don't have a master
production record and a batch--you don't have al
the el aborate kinds of things that you have when
you get an approved drug product with a finished
dosage form but there is a nodified form of CGW
that is put in place for those radi opharmaceuticals
and that is what we are trying to get at here, what
is the nodified formof CGWPS.

I think we felt that a | ot of |anguage
that we put in the regulations and in the guidance
docunent that says it depends on what you are
doing; it depends on the process; you have to
identify the criteria paraneters yourself--all of
those things are things that are specifically
designed to build in enough flexibility that could
apply so you can deci de what kinds of controls are
necessary if you are doing a bunch of different
smal | batches of research drugs, or you are doing
an | ND batch, or whatever. It gives you the sort
of flexibility in the regulations and the gui dance
that allows you to scale down the GWs to the kind
of operation that you are doing.

But | would really like to hear from
anybody in the audi ence who would like to speak to

how they do it for a commercial radi opharmaceutica
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manuf act urer.

CLANTON: Jeff Clanton, Vanderbilt
University. One thing that seens to be
di sconnected here is that they are tal king about
physi ci an-sponsored I NDs and you are tal king about
commerci al -sponsored INDs, a really different bal
gane.

AXELRAD: But | amtalking about a PET
production facility and | don't understand what
that has to do with the quality of the product.
The IND GVWP requirenents are designed to ensure
that there is a good quality product that is
injected into the patient, the first tine it is
injected into people. Commercial manufacturers may
be making very snmmll| anmpounts of
radi opharmaceuti cals or experinenting with many
di fferent kinds of radi opharnmaceuticals to decide
whi ch one they want to go forward with and get an
approved application. They put certain controls in
pl ace to ensure the quality of the product that
they are producing, and the question is what are
those controls, and why are they not applicable if
it is a PET production facility that is doing the
same thing, regardless of who is sponsoring the

IND? We are not really tal king about who sponsors
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Again, | amnot tal king about whether you
can or whether it can be, the question is what
ki nds of controls are necessary to ensure the
qual ity of that product regardless of who is
sponsoring the application.

BARRI O. This problem doesn't apply to us,
fromwhat | know. | think it would be the first
time that academ a woul d be subject to a situation
like this.

AXELRAD: All drugs are under this
provision. |In fact, drugs used for other purposes,
not just diagnhostics, things like for urologic, if
you even have a physici an-sponsored | ND using an
al ready marketed drug, the nmarketed drug has its
GWs covered by the manufacturing, but if you are
going to nake it yourself you have to provide those
controls in your |aboratory. It doesn't have to be
for an i magi ng agent.

CLANTON: [ Not at m crophone; inaudible].

BARRI O:  Not through CGW in an academc
environnent. That is a different situation. But
et me point to one issue. For exanple, rarely, if
at all, do we use automatic systems when we start a

process of devel opnment of PET pharnaceuti cal s.
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Nunmber one. W use manhual, seni automatic systens
that we can adapt to inprove or change conpletely
soon enough. It is not an established process nany
times. W are trying to inprove the yield or

nmodi fy it, or whatever, but we absolutely always
check--we always did that, check the quality of the
final product before this is injected in hunmans.

I think what makes it difficult, Jane, to
apply it in a way that we do it with established
radi opharmaceuticals is that we may be also in the
process of nodifying sonething after it goes into
operation, going fromsem autonatic to automatic
and certain things like this that, you know, will
need to be changed or may need to be changed or
will be changed. Yields will be lower initially
and we will try to speed it up, depending on what
ki nd of compound we have. Then the process is not
necessarily stable in the way we design; the
quality doesn't change. | think it is an issue of
process nore than of quality of the product.

WALTZ: Debbie Waltz, fromthe University
of Pennsylvania. | think | speak a lot fromny
background in the pharmaceutical industry where
spent 17 years in quality assurance, and | have

been at Penn for a relatively short period of tineg,
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about eight or nine nonths now So, it is
interesting to ne, the difference between an IND if
it is investigator sponsored or pharnaceutica
sponsored because the whol e point of the IND, the
mai n conponents of the IND are sufficient aninmal
nodel characterization for the toxicity to show
that it is safe to go into humans, and the CMC
section, which is your manufacturing controls. The
CMC section, those requirenents are to adhere to
the spirit of GwPs, manufactured under GW
conditions in a GW, you know, facility that is
sort of honoring the cleanliness, the
characterization of the drug, the ability to
reproduce the drug, the sanme drug. You know, you
need to have the stability well characterized of
the drug before you go into man. So, the fact that
you are adjusting your process to produce the sane
compound twi ce, you are still working those aspects
out, at that point you are probably not ready for
the IND yet. | nean, until you can do it tw ce.
Then, you know, the whole point of the IND
is to have your standards put down, assenbled into
t he docunment to give the FDA the opportunity to
comment back, yes, we agree that this is robust or,

no, it is not.
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BARRIO. | think this has nothing to do
wi th how robust the systemis, it is the fact that
you don't care to go and increase your yield to
limts that are not necessary at the tinme, and you
don't care about having an automatic system for the
synthesis for a radi opharmaceutical for you don't
know how | ong you are going to study.

WALTZ: | nean, it cones down to you are
trying to produce a drug that is safe to put in
humans.

BARRIO. Right, and it is

WALTZ: To the extent that you are able to
do that, those are the elements that go into making
[not at m crophone; inaudible].

BARRI O. That is absolutely right.

CONTlI: One of the things we have to |earn
around here is that we do things a little bit
differently than traditional pharmacy. That is why
for years we have been arguing that we are not
really drugs; we are different. That is why we
test all of our drugs at the end. That is
different than I ot or batch testing. W are
different. When that sinks in we will be able to
nove ahead.

VWALTZ: | understand that we don't have a
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phar macol ogi ¢ effect.

CONTI:  You need to spend nore than eight
nont hs at Penn.

KEPPLER: | do want to nake one conment,
and | think Jane may have missed it earlier, and
haven't seen this but if the |ICH docunment for GW
really has this statenent that--the woman from
SYNCOR nay be able to help ne, that process
validation is not necessary when you are able to
test the full output. Certainly, with these
conpounds that is the issue. You are running an
HPLC on the full output. So, to validate changes
in your process before you know whet her or not they
are going to work, that is where the probl em cones
in, especially when you are doing full output
testing.

HARTIG M nanme is Per Hartig. | cone
fromthe Uppsala University Pet center. To ne, |
think this discussion about different regul ations
for big and snmall, conpany or routine is alittle
bit confusing because, of course, when you are
starting you will have a strategy for how to
val i date your tracer, and that is if it is
endogenous conpound, a new drug or whatever it is.

You have to have sonme know edge about what it is
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doing. You have to test it in animals. O course,
you have to put up all the quality procedures so
that you will have the sane safety as when you are
gi ving FDG for the thousandth tinme as when you are
giving this new drug for the first tinme. | think
it is absolutely our responsibility to put up the
same demands on the new conpound as we do for one
that we have done for ten years.

CHALY: Thonmas Chaly, from Northshore

University Hospital. There are a |ot of problens
with research conpounds. First of all, the
materials are not standardized. | can take an

exanple. W have been making fluoro for a |ong
time. There are people who use different

nmet hodol ogi es and there are probably nucleic
substitutions. There are no established bl ack
boxes avail able to nake these conpounds.

So, this is not standardized. W are
still trying to inprove the yield. [If you wite
somet hing right now, tonmorrow you are going to
change that. So, having CGW for these kinds of

conpounds will be very difficult.

AXELRAD: | think one of the problems with

this seens to be semantics. To you, you seemto

t hi nk--col l ectively, everybody who is commenting on
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this, that CGWs neans final rel ease
speci fications, in-process specifications, process
val idation of every step, process validation of the
software, process validation of the box. For IND
drugs, obviously, since you don't have a synthesis
box; since you don't have a final product, we nean
sonmet hing other than that. The question is, is
there a way of closing in? | nmean, | amsure we
will have to have at |east one nore neeting and
maybe several, but | need you all to cone and
suggest to us sonething short of nothing, short of
just trust us; it has been working fine all along.
What is there, sonmewhere in the mddle, that you
would be willing to agree that everybody shoul d be
held to in terms of GWs for research and | NDs?

CHALY: Suppose a | ot of people are using
chloral hydrate and we shoul d establish what can be
done for that particular conpound. Maybe anot her
conpound not nmany people are using, maybe one or
two institutions are using this. So, what are we
going to do with those kinds of conpounds?

AXELRAD: Well, the patients who are
taki ng those conpounds are just as entitled to
getting a quality product as the people who are

t aki ng FDG.
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CONTI:  And the physicians who are giving
it believe it is a quality product.

AXELRAD: Drug conpani es who are naking
their drugs and testing themunder |INDs, the dea
is that we don't just trust everybody to do the
right thing and nake sure there is a quality
product. We nake sure through regul ations that
everybody is making sonething that is a quality
product .

CHALY: | think FDA has to trust these
institutions |ike the way you trusted us for FDG
for the last so nany years. So, we are com ng out
with new things for these conmpounds and we will
inmprove it, and at that tine we should have a CGW

BARRI O Jane, you are absolutely right.
I think in great neasure what is going on here is
semantics. | don't like the inplication coning
fromthe fact that if we don't do certain things
the quality of our products is going to be poor or
low. This is absolutely, conpletely not the
argument .

I remenber that when we started all these
di scussi ons about CGWPs, the agency got the
i mpression that the PET community was just m Xxing

and injecting people w thout having any quality

218



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

control sinply because we rejected the notion of
CGWws that was so foreign to us. | think the sane
i mplication exists here. Like, you know, you don't
want to subject yourself to CGWs, therefore, you
want to inject anything. But that is not true;
absolutely not true. There is not a single
researcher | know, and | amgoing to nention this
Wi th great passion because we have done this for
the last 25 years, there is not a single researcher
I know that will inject second-class conpounds of
radi opharmaceuticals to people. Certainly, we are
not |awers. W are bad |awers, if anything. W
don't want to subject ourselves to certain kind of
things, but this is not the danger; the danger is
not to say that we don't know what we are
injecting, and this is sonething that should be

cl ear.

I think Jane is absolutely right. | think
sone inplication of nmy corments and ones nade over
here is that, well, then the quality of the product
can be conproni sed. Please, please be assured that
this is not the case. The only thing we are saying
is that if we are going to apply CGWs during the
process of devel opnent, we have to have the

flexibility you just nmentioned. W don't have an
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automati c system W don't have a bunch of things
that probably would be inappropriate to validate,
or to check, or nonitor in conparison to sonething
we have seen for 25 years and is everywhere for
clinical use. | guess that is what the point is.
AXELRAD: But maybe if you could share
wi th us what you do have, | nean, what do you have
and what do you use to assure yourself of what you
just said, which is that products are of high
quality and you are not just m xing up anything?
What do you use to assure yourself of that?
Perhaps if we could get a better understandi ng of
what you, yourself, are relying on to make the
statenment that in, and of itself, is the GW.
BARRI O.  Anything you do for FDG any
quality control you performfor FDG you perform
wi th any radi opharmaceutical that you will inject
into people under RDRC, |IND or whatever. Those are

exactly the sanme requirenents, exactly the sanme

i dea.

PARTI Cl PANT: On 100 percent of what you
make.

KEPPLER: Yes, | think that is the issue,
Jane. | don't think we have, especially on this

i ssue, noved any further than we were at the very
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start. | think that the comrunity, certainly the
folks that are taking this position, don't fee
that all of the process validation and the process
control steps are going to inpact the quality of
the drug. So, that is why we are resistant to
those things because they wouldn't allow us to
devel op the drugs.

You know, on a |large scale we can
understand the need for process controls, and that
is why we have gotten as far as we have gotten, but
through this process we are testing the full output
of every batch for sterility, pyrogenicity, drug
quality, purity through HPLCs. | nean, everything
is tested on every ounce before it goes into a
patient.

AXELRAD: What about conponent control ?
Forget about process validation for now and set
that aside. |If you are making 10 or 12 different
drugs--1 have heard many, many times over the years
that if you don't put in the right stuff you don't
get FDG and you do a test at the end to make sure
that you have FDG and that there is a certain kind
of purity, and all that. So, that is not a
problem But what about sone of these other drugs

and tracers, not just the radioactive part of it
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but also the ligand that you are hooking it to,
when you are building one of these things, isn't
there nore of a need, especially if you are doing a
bunch of different ones, to control the conpound
and nmake sure that you are getting what you think
you are getting because in sone of these cases it
m ght be that you don't produce the sane thing, and
it could have an adverse effect on the patient, or
the ligand doesn't take the drug to where you want,
and either it has a safety effect or it doesn't
work the way you expected? Do you do a little nore
conmpound control when you are naking a whol e bunch
of other drugs?

SWANSON: | will tell you what we do. W
follow the USP chapter, and in there, there is a
control conmponent. It is not nearly to the extent
of what you require for CGWs but, basically, if
you | ook at the USP chapter, it has adopted the
principles of CGWs and | think we would all agree
with that. It just does not go to the extent of
val idation that you have outlined in the CGW
process. But that is how we have been doing it.
That is how RDRC approves it. W need three
validation runs and have to denonstrate that we are

able to produce this conpound before we are all owed
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to go into human use. They have the appropriate
radi ochemi cal purity, everything is outlined in the
USP chapter. That is why we wote the chapter to
begin with.

URATANI :  Wel |, FDA does recognize that
for investigational drugs, the drug product, the
production process has not been fully devel oped and
is not established yet. So, with regard to the
CGW requirenent for investigational drugs, it is
much |l ess than for an NDA or ANDA. Basically, we
are asking that your investigational drug is
produced in a qualified facility, using qualified
equi pnent, and we also realize that at the early
stage of an IND you will have very little data on
val idation. W understand that. However, towards
the later stage of a clinical trial, |like the later
stage of an IND, you m ght have accumnul ated enough
data and maybe enough batches so that you will be
able to have a procedure to validate your process.
So, we are not asking for the full manual that is
required in an NDA and ANDA

BARRIO. | think we are saying the sane
t hi ng.

CALLAHAN: It goes a little further than

that, to where we will never get to an IND. There
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is no plan to use this as a diagnostic agent. W
may study six or a dozen or thirty human vol unteers
on a PET drug in conjunction with sone other
protocol. So, we will never get to that point.
So, we have to rely alnost entirely on the end
product testing and USP chapter as descri bed.
mean, that is what we submt. We will never get
the fully validated production because by the tine
we have done half a dozen subjects that protocol is
done; we have answered the question; we have
provi ded the data and we will go on to the next
one. So, it gets worse than just the IND, early
stages of IND versus |ate stages. These projects
have a half-life of a few nonths to a year, and
then they are gone. And, those are PET drugs so
they come under this broad discussion. So, that is
anot her level of scrutiny. | support, as Dennis
and | have discussed al ready, using the USP chapter
nodel for research applications. End product
testing as outlined, addressing the other issues of
conmponents and environnent | think are valid al npst
as witten.

AXELRAD: | think we have to explore the
di fferences of what we put in the guidance or what

we are contenplating for GWwWs and how it is
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different fromthe USP. I think that

in sone cases

we felt that the USP chapter was so vague as to

al | ow anybody to do just about anything.

we are al
mean you are al
there sonme mni mum | eve

being held to by follow ng the chapter?

So, the question is whether when you say

SWANSON

foll owing the USP chapter,

doing all different things, o

It goes into a fair

detail as to the kinds of testing that

in validation studies,

contr ol

as to what

It also goes into a fair

anount

is requ

does t hat

ris

of quality that you are

of

i red

and routine batch quality

amount of detaill

is required for testing of conmponents.

AXELRAD: I think we need to | ook at that

nore carefully again and try and see where we went

beyond the USP and where it

two different worlds really,

on the one hand,

is causing problens in

in

the sense of what we expect to be the w dely used

NDA approved drugs,

drugs that are used under RDRC.

t he GWPs,

| oaded,

and al so then for

CALLAHAN: It is a bal ance issue.

as di scussed today,

and | think the USP and how npbst of us

practice is very back-end | oaded.

probl em

Unti

we find a bal ance.

That

is the

t he ot her

t hi nk

are very front-end
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URATANI : | guess | also have a question
Can you tell me how many of those IND drugs will
actual ly become an NDA or ANDA?

PARTI Cl PANTS:  Zero.

URATANI : They have no conmercia
application?

PARTI Cl PANTS:  Zero.

URATANI:  And what is the difference
bet ween research conducted under RDRC and | ND PET
drug?

CALLAHAN:  Well, our understandi ng of that
is what we know about the ligand itself. If we
know human pharnacol ogy of the nolecule that we are
| abeling with a PET tracer, and a few other things
regardi ng dosinetry, then that is suitable for
certain types of initial human investigations under
RDRC. If we were to have a conpletely new
nmol ecul ar entity for which we do not know the human
phar macol ogy, for which there is no human
experience of the non-radioactive form then we are
probably going to be squeezed into the | ND node,
ki cking and screaning all the way. But that is how
| understand it. OQur RDRC essentially only deals
with PET protocols. 1In this day and age, | think

RDRCs are really only anenable to PET types of
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studi es and maybe a few other, you know,
radi oactive water or radioactive titrated water, or
something. It is really ideally suited to PET
research.

SWANSON: To expand on that, under an RDRC
we are only allowed to approve research studies
where a radioactive drug is being used to eval uate
physi ol ogy, pathophysi ol ogy, nmetabolism W are
specifically not permitted to conduct a clinica
trial under an RDRC approval, a clinical tria
being a study to determ ne the safety and
ef fectiveness of that radioactive drug for the
di agnosi s of a specific disease or condition. So,
if you go back and | ook at the RDRC requirenents,
they are very specific as to the type of research
that we can conduct under an RDRC approval .

But it is also very inportant--you know,
what | am hearing is you are saying, well, we wll
address this through an I ND application but those
of us who are in charge of RDRCs have to have sone
under st andi ng for what basis do you want us to
all ow these radi oactive drugs to be used in those
types of studies. Please do not take that away
fromus because that is a particularly inportant

area of research and, as pointed out, those drugs
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never - ever get devel oped for comrercial use.

URATANI :  The RDRC drugs or | ND?

SWANSON: The RDRC drugs.

URATANI: So, all the RDRC drugs will
never becone an | ND--

BARRIG:  No, no, no.

PARTI Cl PANTS:  No.

SWANSON: They coul d, but as per the RDRC
regul ations, if we wanted to pursue themfor the
di agnosi s of a disease or a condition, then we
woul d have to go the traditional IND route.

CROFT: One in a hundred or one in five
hundred may pass to an IND. It is going to be a
very small nunber.

HUNG  You have a very short half-life.
Oxygen-15 is two minutes. There is no way you are
going to nake it commercially avail abl e.

AXELRAD: Let's have one |ast coment on
this subject and then we will see if we can pick up
on anything el se that anybody wants to coment on.

CHALY: | just want to say that we are not
pi cki ng up any drugs on the street to do this
research. W are looking into established carbons
and then we label it and we | ook at the toxicity

and we do ani mal studies before we do anything
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else. So, it is going through a |ot of process
before we inject it into a patient. W are not
just | abeling any conpound and taking it to the
patient. So, there is a |lot of process going on
behind this. So, there is a |ot of safety

consi deration before we inject it into the patient.

AXELRAD: Let's pick up on any other
topics that we haven't addressed before we close
her e.

SWANSON:  If | may comment, one that | did
want to get out there deals with | aboratory
controls, and there is a part of the CGWs and the
regul ation, actually, that specifies that PET
centers nust establish and docunent the
sensitivity, specificity, reproducibility and
accuracy of all test procedures. You know, | guess
| get real concerned about, for exanple, we use
narrow range pH paper to neasure the pH of a
product. Do | have to establish sensitivity,
specificity, reproducibility and accuracy of that
procedure? All | amsaying is the guidance | think
is very deficient in that area at this point.

LEUTZI NGER: | agree; | agree.

URATANI: | guess you al so should know

that there is a difference between verification and
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validation. |If you are using a USP nethod, you
only need to verify that it works under the
conditions of actual use. Validation will be a
much nore involved process. It could be sone

met hods that you devel op and you have to go through
the whole programto denpbnstrate specificity,
linearity and other stuff specified in USP

MOSLEY: Another topic, please, training.
Can you give us sonme gui dance on what constitutes
training for personnel in a PET production
facility?

URATANI:  Well, | guess if you have
personnel who is trained to do aseptic processing,
in our guidance we did say that you will have to
docunent what type of training has been given. It
doesn't have to be a class that he or she has to
take in a university or some professiona
organi zation. You can train that person in-house
and docunent it. As far as aseptic processing is
concerned, there may certainly be a requirenent for
the filtration process and assenbly set up, using
nmedi a i nstead of using the product to denobnstrate
that that person who is handling it is able to do
it sterilely.

MOSLEY: Specifically, is there a witten
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text that | can cite for ny seni or nmanagenent when
trying to suggest that faculty or people in an
acadenic PET center are adequately trained? |Is
there a checklist of criteria that are witten that
| can use?

KASLIWAL: | think one is production
operation. You know, if the person is performng
production, if you are training them that is one
aspect. Testing is another aspect, quality
control. So, those two and sonme of the training
that Brenda descri bed would be part of production

AXELRAD: | don't think we have a
checklist, in answer to your question

MOSLEY: Is there another gui dance
docunent that you can refer ne to?

AXELRAD: | don't even know of much in the
way of guidance on training. | mean, even GWs for
regul ar drugs say make sure your people are
adequately trained to do whatever it is they are
goi ng to be doi ng.

MOSLEY: | just need sonething concrete so
that when | go into an acadenmic site | can say to
nmy managenent that, yes, indeed, the staff is
trai ned and here is why.

AXELRAD: It would be really good if you
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woul d develop it and we could adopt it. You are
going around to 30 PET centers. You would be in a
good position to be able to help us define what you
think is adequately trained.

SI MPSON:  Norm Si npson, Col unbi a
University. The difficulty is, and we are getting
into some of that now, who trains the trainer? Wo
is qualified to train the people that are being
trained? So, at some point there has to be sone
del i neati on.

URATANI : | guess, for exanple, if you
have a technician carrying out the FDG producti on,
maybe the radi ochem st or nuclear chemist will be
the one who is training that person

SIMPSON: And that is the problem That
is what | amgetting into. M technicians actually
do the routine production on a day to day basis,
and when | have the senior faculty come in ny
techni ci ans have to train them how to use that
equi pnent and how to do those productions. So, in
a classical sense, it is actually just the opposite
of what is going on. So, who is really qualified
to do the training? The people doing it on a day
to day basis, who know the systeminside and out?

O, the educated people that are at the MD. or
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Ph.D. level?

URATANI:  Well, | would think it would be
the person who does it on a day to day basis and be
able to produce quality results.

AXELRAD: And al so the vendors. The
vendors ought to be able to train to sonme extent,
or may offer training classes on the equi pnent that
they are giving you.

CHALY: Thomas Chaly, Northshore. | think
we have established chemi sts in this country who
have undergone post-doctoral training in nmany
educational centers, and they have trained a | ot of
junior chemists and technicians to do this in the
| ast 20, 25 years. There are plenty of people
trained to nmake these radi opharnmaceutical s out
there. | don't think there is any problemfor
trai ni ng new ones.

| have anot her question. You are asking
us to keep sanples for 30 days after testing.

URATANI : What sanpl es?

CHALY: FDG sanples for 30 days.

URATANI : No, there are no reserve
sanples. It was taken out.
CHALY: | saw it in one of the notes

t here.
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URATANI:  No, it was taken out.

KASLIWAL: Can you clarify where we are
asking that?

PARTI Cl PANT: That was del et ed.

CHALY: Oh, okay. Sorry about that.

AXELRAD: Does anyone have any ot her
i ssues that they want us to address or that they
woul d |ike to comment on before we close? |If not,
t hanks everybody for coming. W expect to do this
agai n when we have an expandi ng audi ence, from what
| understand. | don't know, nmaybe you will all go
back and tell everybody, forget it; it isn't worth
comng. But we will be |looking for the witten
comments and | think you may be contacted, sone of
you may be contacted because | think we have
i dentified sonme of you, fromyour interest in this,
as being able to provide us information that may
help us as we go forward on the docunent. So, we
may contact sonme of you individually to get sone
additional information or follow up on your
comments. Thank you.

[ Wher eupon, at 3:45 p.m, the proceedi ngs

wer e concl uded. ]



